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Thousands of Precisionaire standard semi- 
finished gaging plugs are carried in stock 
for quick delivery. 


Shipments made within one week from 


receipt of complete information—24 to 
48 hours in emergencies. 


This world's largest stock of “immediately 
available” air gage tooling protects 
Precisionaire users against production 
holdups or shutdowns. 


Sheffield's interest does not diminish with 
the purchase of a Precisionaire. The in- 
strument must be kept constantly useful. 
Quick tooling service’ from this great stock 
assures you uninterrupted performance 
throughout the long life of the instrument. 

it is wise and thrifty to specify Sheffield. 
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Quality Control Conference are 
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The Care and Feeding of a 
Quality Program” 


W. K. McHENRY, Jr. 


ELECTRICAL PRODUCTS DIVISION, CORNING 


The title of this paper suggested 
itself because of the many respects 
in which a Quality program in an 
industrial plant requires the same 
tender care and attention given to 
a baby. In the course of the paper 
| shall try to show how the intro- 
duction of a program of statistical 
quality control presents as many 
problems for the Quality man as 
the care of a new-born babe makes 
for a young mother. 


First of all, there’s the prepar- 
ation of the formula, which must 
be simple enough to be digestible. 
Next comes the feeding schedule 
which must be rigidly adhered to if 
proper nourishment is to be ob- 
tained. More likely than not, the 
formula or schedule — or both — 
must be adjusted as the capacity 
for digestion increases. Sometimes 
the quality approach and the baby 
may have to be changed. The 
thoughts and experiences pre- 
sented here are purely from the 
standpoint of selling and adminis- 
tering a quality program. Let us 
begin with a brief background of 
the company | represent. 


Corning Glass Works, now in its 
97th year, has long been the lead- 
ing manufacturer of technical glass 
products. The American housewife 
thinks of Corning in terms of PYREX 
brand Ovenware and top-of-stove 
Flameware, which she uses in the 
preparation of her daily meals. 
Electrical manufacturers know 
Corning as a major supplier of in- 
candescent bulb blanks, fluorescent 
and signlite tubing, radio and tele- 
vision tubes and parts. Food and 
chemical processors look to Corn- 


*Paper given April 3, 1948, at the Intensive 
Training Course sponsored by the St. Louis 
Section, ASQC, and Washington University, 
St. Lows, Mo. 
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ing for heat-and-acid resistant PY- 
REX piping. The optical industry 
engaged in the production of 
single-vision and bi-focal eyeglass- 
es, uses Corning’s Ophthalmic 
glass. Now, for the first time, 
Ophthalmic glass is being produced 
by automatic methods. Connois- 
seurs of the world’s finest crystal 
find it in the Steuben Shop on New 
York’s Fifth Avenue where Corning- 
made Steuben art and stemware 
are offered for sale. 


In short, our products range from 
the 200-inch telescope reflecting 
mirror soon to be placed in oper- 
ation on Mt. Palomar, to the recent- 
ly announced photo sensitive glass 
that makes permanent, 3-dimen- 
sional recordings of pictures in 
glass. 

Organization-wise our company 
is divided into three product divi- 
sions: Technical Products, Consum- 
er Products, and Electrical Products. 
| speak only for one Division. Our 
staff group operates within the last 
named division, Electrical Products, 
which manufacuces and sells parts 
for the lamp, ae. television, and 
signlite industries. Our staff, which 
reports to the Product Engineering 
and Standardization Managei, is 
small but well balanced, including 
in particular, a man with years of 
practical production and inspection 
experience gained in the plant, and 
a statistician who in addition to 
scientife mathematical training has 
a great deal of imagination and 
valuable experience. Each of these 
men has one most important asset 
in common with the other, namely, 
the ability to get along well with 
people. 

While Corning has a total of 
twelve manufacturing plants, each 
with its own line quality manager, 
only seven of these plants manufac- 
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ture Electrical Products. Only three 
plants are supervised directly by 
our division management. The 
function of our divisional staff 
group is to assist each of our three 
line quality groups, to authorize 
disposition of rejected ware and 
credits, to investigate complaints, 
to study inspection methods, to 
study customer requirements, to 
recommend procedures and meth- 
ods designed to properly “tailor” 
our outgoing quality levels to cus- 
tomer needs, consistent with the 
economics involved. 


1 do not mean to imply that we 
make unwise compromises with re- 
spect to quality. But we believe 
that there is a relation between 
quality and price which should not 
be overlooked or disregarded. 


As | have read, or listened to, 
the experiences of a number of 
quality people, who like ourselves, 
have helped introduce statistical 
quality control techniques into in- 
dustry, | have become acutely 
aware of a real advantage that 
we, in Corning, have had over 
some others. That is a top man- 
agement sympathetic to quality 
control, willing to believe it can 
work and willing to give us time 
to prove it. It has not been neces- 
sary to sell management. Approxi- 
mately twenty people, (seven from 
our division), have been sent to the 
several universities that have spon- 
sored ten-day intensive courses in 
statistical quality control. My in- 
troduction to it came in May 1945 
at the State University of lowa. 
Shortly thereafter, Corning Glass 
Works introduced a company-wide 
quality campaign to make em- 
ployees at all levels quality-con- 
scious. Its theme was “Quality 
Protects Your Job.” A series of 
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letters to all employees at their 
homes from the President, banners, 
posters, membership cards in the 
“Quality Corps” and quality lapel 
buttons for all employees were 
utilized. And so, the good ship 
“Quality” was launched, and slid 
down the “ways” built by manage- 
ment. But once in the water, it be- 
came “our baby”! 


| do not wish to imply that this 
campaign marked the introduction 
of quality at Corning Glass Works, 
for, as long ago as 1925 the com- 
pany, along with one of its larger 
lamp customers, retained the Elec- 
trical Testing Laboratories in con- 
ducting independent inspections of 
packed ware in our plants. A few 
years later, when this customer 
felt it could no longer carry its 
share of this inspection expense, 
Corning assumed the entire cost, 
bought the testing equipment out- 
right, and brought most of the 
Electrical Testing representatives 
who had been working in our 
plants into the permanent employ 
of our company. Corning did this 
because it was convinced of the 
value to itself and to its customers 
of a scientific check inspection sys- 
tem. 


Corning also foresaw that post- 
war markets would be highly 
competitive, with customers de- 
manding better and better quality 
at no increase in prices. To meet 
this problem, the company under- 
took a long-range program of 
establishing a system of over-all 
process control, realizing that 
Quality is something that is built 
into a product, not inspected into 
it. 


Our “Baby” was beginning to 
grow, and his “formula” needed 
changing. The “formula” in this 
case called for the introduction of 
quality control methods at the ma- 
chine, the actual point of manu- 
facture. Once a piece of glass has 
been made, and made incorrectly, 
it cannot be reworked; and all the 
inspection in the world will not 
change a poor glass product into 
a good one. To veteran glass 
makers—men who had grown up 
in the business and who operctea 
by rule of thumb-—statistical qual- 
ity control procedures were a new 
thing and were looked upon with 
distrust and suspicion. Remember 
how mothers defended the tri- 
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angular, or three corner diapers? 
What could a man like McHenry, 
who had never before been inside 
a glass plant tell them about im- 
proving their operations? How 
could we approach men who were 
already making high quality ware 
and hope to introduce scientific 
controls that would even further 
improve quolity and production? 
To be perfectly frank, we failed 
completely on our first attempt. 
And we failed because in our en- 
thusiasm to get things started, we 
completely disregarded one of the 
most important principles thot we 
had been taught in the course we 
attended at lowa University. We 
forgot to proceed with caution. 


We set up a system of process 
control at a machine but we did 
so without first explaining to the 
operators exactly what we were 
doing and why we were doing it. 
Since the operators weren't told, 
they weren't sold. In our haste, we 
had neglected to train inspectors. 
We had no alternative but to with- 
draw. Our “formula” was OK but 
our method of feeding was too 
fast. 


The next time we were more 
successful. We first of al! called a 
meeting of all the people who 
would work with the new system. 
We found them more than a little 
antagonistic, and, looking back 
now, | can readily understand 
their attitude. This plant had long 
been delivering good quality, 
which made our job all the more 
difficult. (It's much easier to im- 
prove poor quality than it is to 
improve good quality). We soothed 
their resentment by frankly ad- 
mitting that the quality of the ware 
they were making was known to 
be high, and that our process con- 
trol methods would not alone, im- 
prove existing quality. But, we 
showed them how the new controls 
could reduce costs of production 
and inspection and reduce existing 
chances of wrongly estimating 
quality, or percent defective. 


When our methods were intro- 
duced the second time, they were 
put in parallel with the established 
system of inspection of packed 
ware. It was not until the new 
method had proved itself, and 
until the inspectors and operators 
were convinced of its superiority, 
that we abandoned the old system. 


We have had, | am sure, experi- 
ences common to all quality con- 
trol groups. To many glass men, 
the making and fabricating of 
glass was, and is, an art, not a 
science. | will venture to say that 
any pioneer (so to speak) in qual- 
ity control in any industry may 
likely learn that to any industry 
its own problems seem unique. We 
believe statistical quality control 
principles can be applied to any 
repetitive process. Is it not because 
no two things can be made exactly 
alike that the need for the tool, 
statistical methods of quality con- 
trol, was recognized? We have 
made mistakes, but we learned 
from them. We have installed con- 
trol chart systems and have later 
realized to our dismay, as pre- 
viously admitted, that we over- 
looked the fundamentally impor- 
tant rule that all the people deal- 
ing with not only inspection, but 
also production, should first be 
made thoroughly familiar, in clear 
simple terms, with what was being 
done ,and for what purpose. 


Such recollections have prompt- 
ed me to choose the subject “The 
Care and Feeding of a Quality 
Program.” We try not to repeat 
our errors. | cannot stress too 
strongly the importance of listen- 
ing, with respect and patience to 
experienced men in production 
and inspection work: practical 
men can add importantly to our 
education. As yet, no substitute 
has been found for experience. 
Furthermore, Statistical Quality 
Control as treated in most text 
bocks lacks one essential charac- 
teristic: simplicity. The man who 
must sell and administer the pro- 
gram within industry must speak 
in clear, simple terms to the un- 
initiated so that people, even such 
as |, can understand, appreciate, 
and find a yearning for more 
learning. 

From the “now it can be told” 
department there comes to mind 
an experience worth relating 
When | returned from lowa, where 
in ten days | had “learned all about 
quality control,” | was most 
anxious to tell others in the com 
pany of the almost limitless scope 
of possible uses for the theories 
A meeting was arranged in one 
of the plants, attended by abou: 
twenty production and quality 
supervisors. My theme was “Sta 





tistical Quality Control Made 
Simple.” | had before hand 
chalked on a blackboard the form- 
ula for computing standard devi- 
ation, or “sigma.” 


My purpose was mere reference 
to the formula, and | intended to 
brush it aside as being unneces- 
sarily complicated for practical 
use. Then | intended to point with 
smug satisfaction to the tables of 
factors for computing control limits 
that have been developed by 
competent mathematicians and are 
readily available for use. It might 
have been done successfully, in | 
had not made the unfortunate 
error of incorrectly arranging the 
formula on the blackboard; and if 
Fate had not placed in the audi- 
ence a man who knew enough 
about mathematics to see the error, 
and who lost no time in calling it 
to everyone's attention! After the 
smoke cleared, and my cheeks had 
returned to their more normal 
color, we got along quite well, but 
never have | experienced more un- 
comfortable moments. 


We arrange as many such meet- 
ings as often (but no more cften) 
as is necessary. They point toward 
better understanding between 
sales, engineering, production, and 
quality people. In addition, we are 
currently engaged in arranging 
training courses for inspectors; 
simple short sessions, intended to 
educate new inspectors and re- 
fresh experienced ones. We have 
made it a practice to contact the 
quality, purchasing, and produc- 
tion people in our customers’ 
plants, and this has helped us to 
understand each other's needs and 
problems. We have developed a 
number of acceptance sampling 
arrangements with and for cus- 
tomers. Today we notice a marked 
trend away from incoming inspec- 
tion. This is encouraging to us, for 
it means that these customers have 
gained considerable confidence in 
our ability to maintain uniform 
levels of quality. 


Several years ago one of our 
larger customers developed a form 
of incoming acceptance sampling 
that seemed at first to be satisfac- 
tory te them and to“our manufact- 
uring group. However, after we 
gained a speaking acquaintance 
with the laws of probability, and 
sampling risks, we began to have 
doubts about that arrangement. 
We referred the problem to the 


statistician who was added to our 
group at about that time, and he 
was quickly able to confirm our 
suspicions. Under the then existing 
sampling arrangement, very poor 
quality could be accepted a high 
percentage of the time. It was not 
our desire to have large consumer 
risks involved, so we suggested a 
new arrangement which offered 
the customer more protection, and 
it was promptly adopted. Our 
voluntary action impressed the cus- 
tomer favorably, and relations 
along all fronts have since grown 
steadily better. The same customer 
hos recently notified us that, due 
to his observation of the quality of 
lots shipped in the past six months, 
he has decided to reduce his in- 
coming inspection 75%. Eventual- 
ly, he hopes to reduce costs further 
by eliminating acceptance inspec- 
tion entirely. 


Another customer's records re- 
veal that in 1947 he was able to 
successfully fabricate into lamps 
over 99% of all ware we shipped 
him—exclusive, of course, of transit 
breakage. No incoming inspection 
is performed by that organization. 


It may be surprising to learn 
that due to customer requirements 
and the peculiar characteristics of 
glass, it is possible for 63 different 
things to be wrong with a single 
frosted bulb. This, in turn, gives 
some idea of the extreme care with 
which specifications must be pre- 
pared and followed. For example, 
specification tolerances for meas- 
vreable characteristics in our auto- 
matic machine-made bulbs are in 
the order of 0.010” to 0.020”. One 
of the most important requirements 
is neck wall thickness, and per- 
missible variation. It is vital to our 
customers that uniform thickness, 
within relatively close limits, be 
maintained. Their operation, that 
of making lamps from our bulbs, 
is also a high-speed operation. Ex- 
cessive variation would seriously 
reduce their produetion speed, 
thereby increasing their costs. 


For example, a neck wall speci- 
fication at the lamp sealing po- 
sition may be 0.018” minimum and 
0.032” maximum. However, the 
maximum neck wall thickness in 
any individual bulb may not ex- 
ceed its minimum by more than 
60%. In the same bulb, if the 
minimum is 0.018” and maximum 
is 0.032", the difference is 0.014”, 
or 77% of minimum 0.018”. If the 





minimum is 0.018”, maximum may 


not be more than 0.028”; with 
minimum 0.020”, maximum may 


be 0.032”. 


It has been said that in no other 
product selling for 11¢, can the 
public buy engineering and ma- 
terial comparable to that found in 
an incandescent lamp. This tech- 
nical background is the result of 
nearly 70 years of research and 
development that began one day 
back in 1879 when a Corning Glass 
Works “gaffer” blew the glass for 
Edison's first incandescen‘ lamp. 
Just in passing, we may note that 
Corning continued to make all 
bulbs by hand until well after the 
turn of the century. Many special 
types are made by hand today. 
The most highly skilled gaffers 
used to turn out from 1200 to 1400 
bulbs a day. Today, on the Corn- 
ing-developed “ribbon - machine,” 
we can turn out this same number 
of bulbs in two minutes or less. 


We use an adaptation of a per- 
cent defective control chart system 
for recording visual faults at the 
machine on a number of processes 
manufacturing both bulbs and 
tubing. At the same time, meas- 


uvrable faults are controlled by X 
and R charts. There is nothing 
about our techniques that is so 
significantly different from other 
familiar applications as to justify 
going into further detail. We point 
with pride, however, to records of 
increased production of good ware, 
and reductions in amounts of re- 
inspection or re-work, due, in part, 
to process control, and in part to 
willingness of operators to make 
machine adjustments only when 
the charts indicated action as 
necessary. 


‘Twas not ever thus, for we re- 
member a trial application of chart 
control operation on a high-speed 
machine that was conducted in 
parallel with existing methods of 
inspection control. The operator 
had been told about the trial, and 
told about our intention of show- 
ing him how we could help him 
attain better volume of better 
ware. We asked him to co-operate 
by making adjustments on the ma- 
chine only when we signalled (by 
means of a telautograph system). 
In turn we were to be prompted 
by the pattern developed on the 
chart of the plotted averages of 
samples taken from the conveyor 
belt. After a few hours spent in 
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watching a somewhat erratic pho- 
tograph of the process develop on 
the chart, we decided it would be 
well to discuss it with the operator, 
to show him how the chart could 
have predicted the approach of 
lack of control, and to show him 
when the machine did go out of 
control. Just as we approached, 
we found him with one bulb, 
measuring wall thickness with a 
gauge, and ready to explain, as he 
did, that “by golly” he had made 
on overadijustment. He had made 
that decision on the basis of meas- 
uring that single bulb. Obviously, 
our preliminary sales-talk had not 
been effective. 

We were confronted with a 
major problem with respect to 
getting the control chart placed 
where the operator of the machine 
could see it. Due to existing op- 
erating conditions, noise, heat and 
possible danger of flying hot glass, 
the inspector was forced to sit some 
distance away from the operator's 
position. This problem has been 
solved by an ingenious adaptation 
of an electric temperature control 
set-up. 

Another application of statistical 
quality control techniques of in- 
terest to us concerns the control of 
the outside diameter of a popular- 
size of tubing. For years tubing, 
generally, was sold in gauge sizes. 
One full-gauge size was broken 
down into four quarter-gauge 
sizes, and the tubing measured on 
an automatic gauging machine. It 
was then sorted, bundled, and the 
bundles stamped to identify the 
quarter-gauge sizes contained 
therein, and carried in stock by 


quarter-gauge sizes. Because of 
the distribution that appeared to 
be inherent in the process, the price 
for quarter-gauge sizes was higher 
than that for a half-gauge or full- 
gauge size selection. 

It appeared to one of our quality 
men that there was an interesting 
phenomenon in the delivered dis- 
tribution from the automatic 
gauging machine, and so he put 
his ideas to work. Experiments 
were conducted for months, and 
great amounts of data were tabu- 
lated. Machine operators co-op- 
erated, for they had been sold on 
the possible benefits to their pro- 
duction and cost records. The re- 
sult is that today we control the 
outside diameter within a quarter- 
gauge size range, and can afford 
to sell tubing at the price formerly 
applying to full-gauge size ranges. 
Clearly, this application has saved 
money for Corning, not only by a 
reduction in labor needed for 
handling, but by a reduction in the 
number of different sizes to be 
kept ir stock. The price advantage 
has been passed along to our cus- 
tomers and an important long- 
range sales advantage has thus 
been established. 

One of our large consumers of 
radio bulbs, flares, and tubing 
formerly found it necessary to re- 
ject considerable quantities of 
ware. Rejections were the rule 
several years ago; not the excep- 
tion. Process control adaptations 
and mutually satisfactory accept- 
ance sampling arrangements have, 
again, been most effective. In the 
past two years, only one major re- 
jection has been recorded. 





In conclusion, we at Corning feel 
that we have made progress, and 


while many problems still lie 
ahead, our experience has already 
proved the fundamental truth of 
such familiar expressions as: 
“Quality is remembered long after 
price is forgotten”; “Quality cannot 
be inspected into a product—it must 
be built in”; “Quality control is 90% 
common sense and 10% mathe- 
matics;” “The proper use of the 
tool — statistical quality control 

can assist in attaining higher pro- 
duction, better quality and less 
waste”; and “High production and 
good quality go hand-in-hand.” 


Having learned something about 
“The Care and Feeding of a Quality 
Program,” we are prepared to 
carry it forward and in so doing, 
to be guided by the same philos- 
ophy under which it was intro- 
duced, namely, That the Success of 
Any Quality Program is Condition- 
al Upon: 


1. Management support. 


2. Full cooperation between 
quality, engineering, and pro- 
duction groups. 


3. Quality personnel with en- 
thusiasm, know-how, judg- 
ment, imagination, the ability 
to get along well with people, 
and minds that are receptive 
to facts that experience alone 
can contribute. 


4. Thorough planning and cau- 
tious execution. 


5. Careful preparation of the 
“formula” and then “slow 
feeding.” 


On a Quality Report to Management” 


ALONZO C. COHEN, Jr. 


ASSOCIATE PROFESSOR OF MATHEMATICS, UNIVERSITY OF GEORGIA 


The importance of effective qual- 
ity reports to management for the 
successful operation of a quality 
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control program is widely recog- 
nized. In dealing with this phase 
of the subject as Chief of the Qual- 
ity Control Section at Picatinny 
Arsenal during the war, the writer 


advantageously employed reports 
prepored in the form of summary 
quality control charts as a medium 
for keeping management informed 
about the quality of numerous 


products on which the sampling 
and inspection procedures per- 
mitted a ready classification of de- 
fectives into categories of “too 
large” and “too small” respectively. 


An example of this type of re- 
port, slightly modified from its or- 
iginal form, as used for the weight 
of certain explosive pellets is given 
in Figure |. It consists of two com- 
ponent charts constructed with a 
common time (horizontal) axis and 
with a common zero point on the 
percent defective (vertical) axis. 
The upper chart, employed for re- 
cording the percentage of inspect- 
ed items that are “too large” is in 
the conventional upright position. 
The vertical scale of the lower chart 
on which the percentages of in- 
spected items found to be “too 
small” are recorded is inverted as 
shown in the illustration. 


The recorded data for each 
sample consists of the two quanti- 
ties, “percent too large” and “per- 
cent too small.” Since items of both 
categories are defective, the total 
percentage of defective items is the 
sum of the two component percent- 
ages and corresponds graphically 
to the length of the vertical bar con- 
necting the two points plotted for 
each sample. 


Thus the chart 
portrays the total percentage of 
defective items together with a 
breakdown into the component 
categories “too large” and “too 
small” in a manner that permits 
both a ready analysis of the most 
recent data os well as a study of 
the trends exhibited over a long 
period of time. It reveals at a 
glance the overall quality picture 
with respect to the characteristic 
charted and at the same time dis- 
closes whether future improvement 
in quality will necessitate an in- 
crease or a decrease in the target 
value or a reduction in dispersion. 


simultaneously 


Charts of the type described were 
rather extensively used by the 
writer at Picatinny Arsenal during 
the war in reporting to’ manage- 
ment on the height, weight, and 
density of explesive pellets and 
charges for various items of am- 
munition, dimensions of machined 
parts, and for the time of action 
of delay elements for several types 
of delayed-action bomb and artil- 
lery fuses. The reports were brought 
up to date and submitted monthly. 
Each entry represented the cumu- 
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FIGURE |I-SUMMARY QUALITY REPORT ON THE WEIGHT OF AN 
EXPLOSIVE PELLET FOR A DETONATOR 





lative results of the routine produc- 
tion line sampling inspections per- 
formed during the previous month. 
Results of retests and second 
samples were excluded from the 
cumulative samples because of 
their inherent bias. 


The upper control limits, shown 
as broken lines in the illustration, 
are the usual 3o limits 

(o—\/p(l—p)/n ) 
converted to percentages. The lower 
control limits were omitted since 
primary managerial emphasis was 
concerned with reducing high per- 
centages of defectives and the ad- 
ditional lines required would tend 
to clutter up the chart. 


A standard value of p for each 
of the component percentages was 
determined over a base period of 
time during which the quality was 
considered to be satisfactory. Since 
the monthly sample sizes were not 
equal, the width of the control 
bands varied from month to month 
as illustrated, and in practice it was 
found desirable to record the act- 
val monthly sample sizes as supple- 
mentary information. 


The presence of control limits on 
charts of this type serves to indi- 


cate wether or not overall statis- 
tical stability has been achieved 
from month to month and thereby 
provides a basis for judging the 
adequacy of corrective action taken 
at the source of production when 
production line charts indicate the 
presence of assignable causes. 


In the author's experience with 
this type of summary charts, he has 
observed that if prompt remedial 
action was taken each time pro- 
duction line control charts sounded 
their warning of trouble by exhib- 
iting points beyond control limits, 
then the summary charts seldom 
exhibited points beyond their con- 
trol limits. The converse of this 
statement has likewise been found 
to be true. 


Because of the emphasis placed 
on actual failures to meet specifi- 
cation requirements, this type of 
chart also proved quite popular 
with many management represent- 
atives for summarizing results of 
inspections in which actual meas- 
urements were made, although it 
was originally designed for use in 
connection with inspections per- 
formed on a “go,” “no-go” basis. 
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Chemistry Finds Uses for 
vality Control” 


EVERETT V. LEWIS 


E. |. DUPONT DE NEMOURS AND COMPANY 


There is an old saying among 
journalists that if a dog bites a man 
that is not news, but if a man bites 
a dog it is front-page news. Most 
of us are used to the idea that any 
plant group to which quality con- 
trol is proposed will say that it 
can't be used with their process. 
We don’t consider that news. But 
recently a chemical process was 
surveyed by a quality control man 
who subsequently reported that 
quality control principles could not 
be applied to that process. This is 
striking news. It so happens that 
the process in question is one with 
which the writer is quite familiar 
ond which appears to him to be a 
natural field for the profitable ap- 
plication of quality control prin- 
ciples and procedures. 

In looking through some of the 
recent literature on the application 
of quality control in the chemical 
industry, one seems to see two ap- 
parently contradictory statements 
recurring frequently. On the one 
hand, we read that the statistical 
techniques used in quality control 
are directly and quite obviously ap- 
plicable in the chemical industry. 
On the other hand, we read of pe- 
culiar features of the chemical in- 
dustry which seem to require spe- 
cial quality control methods. As 
is so frequently the case, the truth 
lies between these two extremes, 
and perhaps a little consideration 
of the nature of a chemical process 
will show why this is so and will 
clarify some of the apparent con- 
fusion. ’ 

In a typical chemical industry 
raw materials enter the plant and 
are combined under certain speci- 
fied physical conditions to yield a 
different product which is then 
shipped out of the plant. Thermo- 
dynamic principles tell us that what 
happens between the receiving and 
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shipping rooms is precisely defined 


by the concentrations, tempera- 
tures, pressures, etc. involved. 
Practical experience shows  vari- 


ations, often objectionable, in the 
outgoing product. 


At this point quality control be- 
comes useful. One can subject the 
data on the various properties of 
the outgoing product to control 
chart analysis. He will usually find 
that at least some of these proper- 
ties are not under statistical con- 
trol. A simple and logical step will 
then be to chart the operating data 
during the course of manufacture 
of the product. If these charts are 
prepared with the abscissas so ar- 
ranged that the process data per- 
taining to any given point for final 
product will lie on the same or- 
dinate, it frequently will be found 
that out-of-control points on the 
product are associated with out-of- 
control points in the process. Suit- 
able corrective measures can then 
be arranged. Such measures may 
constitute better control of a temp- 
erature, pressure, or cycle, or they 
may constitute more careful ad- 
justment of a concentration. In 
other cases it may be necessary to 
scrutinize the operation for off- 
standard practices, such as, for ex- 
ample, incorrect preparation of 
filters, or improper setting of flow 
distribution baffles. 


Up to this point, the quality con- 
trol procedures seem to be quite 
analogous to those used in the 
piece-part industries. One merely 
substitutes in his thinking a temp- 
erature, pressure, or concentration 
for such factors as tool diameter, 
eccentricity, or cutting speed in the 
latter industries. The inspection 
for off-standard procedures is quite 
comparable and probably equally 
difficult in either industry. 


However, one may quite often 
find that, do what he will, the pro- 
duct still remains out of control 


Here we can take advantage of the 
underlying thermodynamic prin- 
ciples mentioned earlier. They 
teach that there are definite num- 
bers of variables and definite re- 
lations between them which must 
control the process. Those variables 
which are, in fact, controlled or 
recorded in the actual processing 
may or may not contribute a major 
portion of the actual variations. 
We can then profitably make use 
of another statistical technique, 
namely, multiple correlation. | 
the thermodynamic equation in- 
volving the measured process var- 
iables is fairly well understood, 
then one can use the process rec- 
ords and a multiple correlation 
analysis to evaluate from going 
data the constants for the thermo- 
dynamic equation. 


The results of such an analysis 
may be used in two ways: first, 
the constants may he compared 
with those theoretically computed, 
and, second, the standard error of 
estimate for the resulting equation 
may be compared with the stand- 
ard error of the determinations of 
final quality. If the constants 
found are not quite close to the 
theoretical constants, or if the 
standard error of estimate is large 
compared with the precision of 
measurement, we have to look for 
other variables which may be of- 
fecting our process. Such variables 
may be impurities in one or more 
of the chemicals employed, which, 
by side reactions, affect the pro- 
duct, or they may be impurities 
which adversely catalyze the main 
or a side reaction. In other cases, 
such an analysis may drive home 
to us the fact that we are not act- 
vally controlling all of the controll- 
able variables in the thermody- 
namic equation. The steps to be 
taken in such cases should be quite 
obvious. 
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The foregoing procedure is ap- 
plicable to many of the simpler 
processes, but there are probably 
millions of pounds of chemical pro- 
ducts made in this country every 
yeor by processes for which the de- 
tailed thermodynamics have not 
been evaluated. in such cases the 
multiple correlation technique may 
prove an even more valuable tool 
in reducing the occurrence of out- 
of-control product. Such an an- 
alysis can begin with the assump- 
tion that the product quality factor 
in question is linearly related to 
each of the measured process vari- 
ables. As the analysis proceeds 
one will presently arrive at a mul- 
tiple correlation co-efficient, whose 
square measures the fraction of 
the variation in the product which 
can be accounted for in terms of 
variations in the process variables. 
If this square is not close to unity, 
two courses of action should be 
followed. First, the partial corre- 
lation coefficient for the product 
quality with each of the process 
variables should be evaluated. 
Where this correlation is low, a plot 


of the data may show that the cor- 


relation is good, but curvilinear, 
and suitable adjustment in the 
form of the equation can be made 
for this condition. Where the lack 
of correlation is due to a scattering 
of points for this particular vari- 
able, it is possible that the process 
variable is not precisely measured, 
and steps may be taken to improve 
this condition. 


Working in this way, then, one 
can frequently develop an im- 
proved understanding of his pro- 
cess, and therefore an improved 
control. If the demonstrable rela- 
tions between the product quality 
and process variables, after the 
steps just discussed have been com- 
pleted, still do not account for a 
sufficiently high percentage of the 
total variation in the product, the 
results of the study may suggest 
other variables to be measured 
and included, so that finally one 
will come to the desired degree of 
understanding of his process. 

At any rate, as the study pro- 
gresses, the going control charts 
will show whether or not the pro- 
duct is coming increasingly under 
control, and a point may be 
reached where the unknown vari- 
ables are sufficiently random in 
behavior so that the product gives 
evidence of control and the limit 
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are entirely satisfactory for com- 
mercial processes. This is a very 
happy condition. On the other 
hand, one may well find that when 
the process is under control the 
limits are still unacceptably wide. 
In such a situation the multiple cor- 
relation analyses, together with the 
demonstration of control, becomes 
particularly useful. 


With the effect of each of the 
process factors on product quality 
known, one is in a position to take 
intelligent steps toward narrowing 
the range of variation. Frequently, 
it will be found that one factor con- 
tributes importantly to variations 
in the product quality, but for one 
reason or another, it may be eco- 
nomically or technically impractical 
to narrow the range in this factor. 
There may, however, be other 
factors, the individual effect of 
each of which is small, but of which 
the total effect is adequate to pro- 
duce the desired improvement in 
uniformity, and it may be econom- 
ically and technically practical to 
narrow the range of these factors. 
The step to be taken here is ob- 
vious. 


As an example of how this sort 
of thing can work out, we consider 
the case of a process in which it 
had been traditional to watch and 
control one factor very closely at 


considerable expense. A second 
factor received little attention, 
while a third received perhaps 


normal attention and adjustment. 
In this particulor process, yields 
were sufficiently erratic to be out 
of control, and they averaged 
lower than was desired. The tech- 
nical background for this process, 
while good, w@s not complete and 
a multiple correlation, such as out- 
lined above, brought out the fol- 
lowing facts: first, the expensively 
controlled factor had little influence 
on the yield so that variations sev- 
eral times those observed would 
hardly have registered on the end 
result. Second, the factor to which 
little attention was paid proved to 
have a very important effect on the 
yield. Third, the last factor act- 
ually affected the yield in a direc- 
tion opposite to that in which it 
had been believed to operate. You 
may well ask why this discrepancy 
had not become obvious since cor- 
rection had often been made in this 
last factor. Actually the unobserved 
variations in the second factor had 


sufficiently upset the end results 
so that the discrepancy had been 
concealed. When the results of 
this analysis were put to use in the 
plant, yields were improved and 
costs were lowered. 


This brings us to an important 
aspect of quality control in any in- 
dustry which is, as many writers 
have pointed out, particularly pert- 
inent in the chemical industry. 
Bad quality cannot be inspected out 
of a product in any profitable way; 
quality must be built into it. There- 
fore, it seems particularly pertin- 
ent in the chemical industry to start 
a program with control charts on 
the end product and to work back 
through the process along the lines 
indicated above, until the places at 
which the desired end qualities are 
built in are thoroughly located and 
understood. Appropriate means 
should then be taken to see that 
adequate and proper control is 
maintained at these points. 


When this has been done, the 
next step, which we too often for- 
get, should be taken, viz, testing 
and charting of the end product 
should be reduced to the minimum 
necessary to obtain an adequate 
record and proof of quality. When 
the whole job has been done, 
quality control charts may, and 
probably will, no longer be needed 
at any point in the operation since 
the limits will be clearly under- 
stood. Of course, in many opera- 
tions the situation may be suffici- 
ently complex so that one will need 
a sort of in-process gauge cf the 
prior accumulation of uncontroll- 
able factors up to critical points. 


The quality control chart proves 
very effective in arranging special 
treatment or disposition of par- 
tially processed material. The 
writer knows of one plant which 
was operating quite an intensive 
quality control chart program a 
few years ago. Asa result of this 
program, the operations are now 
so much better understood that 
comparatively few charts are need- 
ed and used in normal operation. 
The results of this work, however, 
sufficiently demonstrated the ef- 
fectiveness of the technique so that, 
when trouble is encountered at the 
plant, control charts are resumed 
for the operation involved as a 
means of locating ond correcting 
the source of trouble. 
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Naval Ordnance Procedure 


in 


Classification of Defects 
C. C. VAN VECHTEN AND I. B. ALTMAN 


NAVY DEPARTMENT, BUREAU OF ORDNANCE 


In order to make for uniformity 
in the evaluation inspection of 
Naval ordnance material produced 
by a private contractor or a Naval 
activity, a formal classification of 
defects for the particular item is 
utilized. Instead of relying on each 
individual inspector to determine 
the relative importance of a devi- 
ation from specification, the tech- 
nical experts of the Research and 
Development Division, the Produc- 
tion Division, and the Quality Con- 
trol Division of the Bureau of Ord- 
nance, after thorough discussion, 
determine the proper classification 
of all possible defects that may oc- 
cur in the manufacture and as- 
sembly of the piece. 


Defects are classified in the fol- 
lowing categories: 


(1) CRITICAL—Any defect that 
judgment and experience indi- 
cate could by itself, or by its 
relation to other components, 
result in a failure or malfunc- 
tion involving safety of per- 
sonnel using or maintaining the 
item, or for major end-products 
such as a ship, torpedo, or air- 
craft, failure of the end-product 
to perform its intended tactical 
function. For critical defects the 
maximum possible assurance 
that the defect is not present is 
required. 


(2) MAJOR—Any defect not in the 
critical classification, that by it- 
self, or by its relation to other 
components, could result in a 
significant failure, malfunction, 
reduction in effective life, or in- 
terference with fleet mainten- 
ance. For major defects, a high 
degree of assurance that the 
defect is not present is required. 


(3) MINOR A—Any defect not in 
the critical or major classifica- 
tion, that could by itself, or by 
its relation to other compon- 
ents, result in a failure or mal- 


JULY, 1948 


= es Lee ee, 
< a 


function which would not sig- 
nificantly reduce the effective- 
ness of the item or related com- 
ponents. 


(4) MINOR B-—Any defect 
senting a departure from estab- 
lished standards of workman- 
ship, or other similar standards, 
which has no significant bear- 
ing on the effective use or op- 
eration of the item, and which 
does not involve any of the 
factors listed under Critical, 
Major, or Minor A. 


repre- 


The usual procedure at the con- 
ference called by the Quality Con- 
trol Division and attended by rep- 
resentatives of the Research and 
Development and Production Divi- 
sions for determination of the ap- 
proved classification of defects for 
an ordnance item will be described 
briefly. The tentative classification 
of defects prepared by the technical 
experts of the Quality Control Divi- 
sion are distributed to the repre- 
sentatives of the Research and De- 
velopment and Production Divisions 
along with the blue-print drawing 
of the item under consideration. 

The first group to be considered in 
the tentative classification is the 
possible critical defects. All the 
possible considerations and argu- 
ments of the effect of deviation 
from the drawing tolerance of each 
of the dimensions and characteris- 
tics listed will be discussed by the 
technical experts of the various di- 
visions. After agreement is reached 
on the possible critical defects, the 
possible major defects are con- 
sidered in order. Similarly, the 
Minor A and Minor B defects are 
discussed, and shifts made to 
higher or lower classifications as 
warranted. 

In addition to the considerations 


as defined above for the various 
classes of defects, the following 


statistical technique is utilized in 
determining the proper classifica- 
tion for a dimensional defect. 


(1) Assume a dimension of 2.00” ~ 
.01”. In classifying the defect, 
the question to be answered is 
as follows: If the dimension 
either exceeds 2.01” or is less 
than 1.99”, what will be the 
effect on the assembled unit? 
In many cases the effect of the 
out-of-tolerance dimension will 
depend upon how much the tol 
erance is exceeded; i.e., if the 
defective pieces are 2.011”, the 
defective may be a Minor A, 
but if the defective could be as 
much as 2.03”, it 
Critical. 


might be 


(2) In order to determine the max 
imum or minimum deviation 
from tolerance dimension which 
can occur for the purpose of 
classifying the defective dimen- 
sion, the graph shown in Figure 
1 has been developed. By use 
of this graph, it is possible to 
determine the maximum or min 
imum value of a given dimen- 
sion that can be expected in 
material which meets the ac 
ceptable quality level, the lower 
limit of good material require- 
ments. The classification consid 
eration can then be limited by 
these maximum and minimum 
dimensions. 


(3) To use this graph, it is necessary 
to know the AQL which is to 
be used for each defect. Fora 
given AQL, read from the graph 
the appropriate correction fac 


tor; i.e., for an AQL of 2%, the 
correction factor from Figure | 
is 1.39 


(4) The correction factor is multi 
plied by one-half of total toler 
ance (T 2) and the result added 
to nominal dimension (N.D.) to 
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FIGURE 1 
give the maximum dimension; upper tolerance limit, Hence, 
i.@., X, increase in lower tolerance, (1) Xo—3.000— 2.286 
(1.39)(.01") —.014” X, increase in upper tolerance. 0.726. 
2.00” + .014”% 2.014". Similarly, X; 0.726. 
mae 7 (b) For an acceptable quality level ud Mt, 4-8-4 nen Giel Coo (1) 
(5) Similarly, the minimum dimen- of 2% defective divided between o x. 0.72 . = ; : 
sion is A, and As, assume first that ee 
2.00" — .01 4" —= 1.986". A; 1.00% and A, = 1.00%. 
(6) As computed above, the ex- Then, from a normal curve area Hence 
treme dimensional condition table, we find, at t—3, that the B, < T4 X» = 6X. /0.72. 
that may be expected in mater- area above t=O is .4987. When However, in this case, X, —Xz, so 
ial of 2% AQL, will be 2.014” the area is 2X. +T—6X./0.72, : 
and 1.986". Now the classifica- .4987 — .0100 —.4887, whence, for A; A, — 1.00%, 
tion of this defective dimension the value of ¢ is 2.28. X. —0.158T. 7 


can be considered on the basis 
of “What is the effect of an out- 
of-tolerance dimension which 
can be as bad as but no worse ~ 
than 2.014” and 1.986?” 7 


In the construction of the curve 
in Figure 1, the circled points were F 
computed as follows. / \ 


(a) Assume that a specific dimen- \ 
sion of an item produced by a , 
machine operating in statistical ' 
control is distributed approximately \ 
normally as shown in Figure 2, 
where - 





T . total tolerance, 
T, lower tolerance limit, 
Ty = upper tolerance limit, 
A, percent produced below . 
lower tolerance limit, 
A. percent produced above FIGURE 2 
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The results of similar analysis for 
other apportionments of A; and A, 
are shown in the accompanying 


table. 

A; Ae Xo 
0.75% 1.25% 0.175T 
0.50% 1.50% 0.186T 
0.25% 1.75% 0.194T 
0.00% 2.00% 0.193T 


Interpolation by the method of 
finite differences gives a maximum 


value of 0.195T. Interchanging A; 
and A» values yields the same re- 
sults with X» replaced by X;,. Thus, 
for an AQL of 2% defective divided 
in any manner between A; and A, 
the maximum increase in total tol- 
erance is 19.5%, or an increase in 
one-half total tolerance of 39%. 


Hence, for AQL—2%, the maxi- 
mum dimension to be expected is 
given by 


(N.D.)+1T/2+ Xe 
(N.D.)+T/2+-(.39)(T/ 2) 
(N.D.) + 1.39(T /2), 

and the minimum dimension is 


(N.D.) + 1.39(T /2). 


(c) For other acceptable quality 
levels from zero to 10% defective, 
computations following the above 
pattern were made. The results are 
indicated by the circled points in 
Figure 1. 


Purchasing and Quality Control’ 


STUART F. HEINRITZ 


EDITOR OF PURCHASING MAGAZINE 


According to good scientific pro- 
cedure, we ought to start with a 
few definitions in a discussion of 
this kind, in order that we may 
have a common premise. Other- 
wise the points we make upon this 
chart of correlation between two 
important industrial functions will 
deviate far from the normal line 
and we might end up with a mean: 
ingless pattern. At the outset, 
therefore, let us note three things 
that are characteristic of the purch- 
asing job in any type of enterprise. 
Then we can tie in the relationship 
of purchasing and quality control 
to these three points. 


NATURE OF THE PURCHASING 
FUNCTION 


First, the purchasing agent's po- 
sition in business organization and 
operation is unique in that his con- 
tacts are always in two directions 
— internally, with those within his 
own organization whose needs 
must be satisfied by the things he 
purchases, and externally, with the 
companies from which he procures 
the products and services required. 
The nature of these contacts and 
relationships is not that of a stage 
in a serial process, like the progress 
of a piece of material along a pro- 
duction line. The _ responsibility 
and the flow of work move in both 
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directions. In the process of pro- 
curement, the purchasing agent 
must interpret his cornpany’s need 
to the supplier, in order that the 
product purchased may be most 
suitable to the need. Conversely, 
he must interpret the supplier's pro- 
posal to his colleagues in design, 
manufacturing, and other depart- 
ments, again relating it to the need. 
Frequently he is the means of 
bringing the two together in per- 
son, the supplier and the user. In 
any case, it is his responsibility to 
bring about a meeting of minds as 
to what is acceptable. 

Secondly, the purchasing agent 
is @ negotiator. It is common 
knowledge that the essence of suc- 
cessful dealings with suppliers, and 
the establishment of sound and 
satisfactory vendor relationships, 
on all but the most routine require- 
ments, is a matter of negotiation. 
A purchase negotiation is not con- 
cerned with price alone, nor is the 
word synonymous with compro- 
mise. It is concerned with every 
detail of the product under consid- 
eration and with all the terms and 
considerations of the transaction; 
it is the means of bringing about 
that meeting of the minds for the 
common good and for mutual satis- 
faction. 

It is equally true, and equally 
important to remember, that the 
internal relationships and decisions 
are also based on negotiation. The 


word is not commonly used in this 
connection, but it is nevertheless 
an accurate description of what 
takes place whenever two or more 
viewpoints have to be reconciled, 
as in the writing of a purchase 
specification, or in determining the 
relative weight to be attached to 
such factors as quality, precision, 
availability, convenience, assurance 
of supply, and cost. It is not a 
question of who shall tell whom 
what is right, but a question of 
deciding what is to the best inter- 
est of the company in the end re- 
sult. The answer is rarely so ob- 
vious that the process of discussion, 
or negotiation, can be dispensed 
with. 

Thirdly, it is the purchasing 
agent's constant responsibility to 
get maximum value for his com- 
pany’s dollar. Management prop- 
erly expects this of the purchasing 
department, and in the long run 
management rates purchasing per- 
formance by this criterion. 

Quality is, of course, a factor of 
value. Purchasing and quality 
control are on common ground up 
to this point. But quality alone is 
not the measure of value. Whereas 
quality is the prime factor and ob- 
jective for the engineer, the purch- 
asing agent puts it on one side of 
the scale and balances it over 
against the dollar sign of ultimate 
cost, and sooner or later in this 
process he runs into the law of 
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diminishing returns. Then, if he is 
a competent and conscientious 
buyer, an argument begins. if 
purchasing agents, over the years, 
have earned a reputation as over- 
zealous advocates on the side of 
the dollar sign, it may well be be- 
cause those engaged in other 
functions or phases of the business 
have been too little concerned with 
the practical realities of cost. Man- 
agement has reason to be grateful 
when both viewpoints are intelli- 
gently and vigorously represented 
in the company councils. 


INTERNAL RELATIONS BETWEEN 
QUALITY CONTROL AND 
PURCHASING 


These characteristics of purchas- 
ing are stressed at the outset be- 
cause they are fundamental in any 
consideration of inter-functional re- 
lationships. For it follows that in 
dealing with purchase factors, the 
quality control engineer must rec- 
ognize that he has the dual prob- 
lem of coordinating with his own 
purchasing department and of con- 
tributing to the satisfaction of the 
customer's purchasing agent; he 
must be prepared to negotiate the 
claims of his particular function; 
and he must know that the ultimate 
decision will rest upon a determi- 
nation of value. 


Upon these premises, we can pro- 
ceed to the practical consideration 
of how quality control and purch- 
asing can best work together. 


The science of quality control, in 
its general application to industrial 
operations, is relatively new and it 
has had to find its proper place in 
the complex industrial organiza- 
tion. It is natural that in this pro- 
cess af adjustment, some frictions 
developed before the gears meshed 
smooth'v, some toes were stepped 
on, some cherished prerogatives 
violated. Purchasing is not quite 
so new, but it is still one of the 
younger professions; there are 
many men in purchasing work to- 
day who vividly recall when their 
own position was going through 
the same stage. This should make 
for sympathetic understanding. At 
the same time, it may explain 
some sensitivity and the vigorous 
defense of hard-won prerogatives. 


Many of these particular difficul- 
ties have been pretty well ironed 
out by now. As recently as two 
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years ago, a joint meeting of pur- 
chasing and quality control men 
could be relied on to develop a 
first-rate argument. Such a meet- 
ing was pretty certain to produce 
a spirited discussion and airing of 
a whole series of controversial in- 
cidents — how quality control had 
switched to a new, and doubtless 
better, type of acceptance testing, 
to the confusion of vendors who 
had conscientiously manufactured 
to test methods prescribed in the 
purchase contract; how forty cents’ 
worth of testing was added to the 
cost of a twenty-cent product; how 
goods were cavalierly slated for 
return to a vendor after they had 
been several months in stores and 
with no replacements in sight; the 
extreme case of extraordinarily 
high rejections of a delicate part 
that was literally being worn out 
in the process of acceptance test- 
ing. Instances of this sort would 
be very rare today, for purchasing 
and quality control understand 
each other better, and with an 
understanding of what each is try- 
ing to accomplish comes a respect 
for methods and for the bounds of 
authority. Still it may be helpful 
to review briefly the prerogatives 
that are necessary to do an effect- 
ive purchasing job, in order that 
the two functions may work to- 
gether most harmoniously and ef- 
fectively. 


PREROGATIVES OF PURCHASING 


By and large, the purchasing 
agent has no ambition to be the 
sole arbiter of what shall be purch- 
ased. Purchases cre made to meet 
needs that arise in operating de- 
partments. The purchasing agent 
has a right f expect that these 
needs, and the minimum quality or 
properties required to meet them 
satisfactorily, shall be specifically 
defined as the basis for his search 
for a supplier and for evaluating 
products. He has a right to par- 
ticipate in the formulation of that 
specification to the extent of be- 
ing assured that the various alter- 
native possibilities have been given 
thorough consideration, that the 
definition does not unnecessarily 
restrict competition and deprive 
him of the opportunity of selecting 
a supply source from among alter- 
native vendors, that it conforms so 
far as practicable with commercial 
standards and usual commercial 
practice in the field concerned, and 


that allowable tolerances are as 
liberal as possible for the intended 
purpose, without sacrifice of neces- 
sary quality and without a cost 
premium for excessive quality fact- 
ors. 


The purchasing agent recognizes 
the soundness of a policy that sep- 
crates the responsibility for pro- 
curement and for acceptance. It is 
his part of the job to find a sup- 
plier who can and will meet the 
quality requirements, whose deliv- 
ered products will be “up to print”. 
But in fairness to both the vendor 
and the buyer, the quality stand- 
ards by which such performance 
is to be measured should be clearly 
understood and not subject to 
change without notice, for they are 
an integral part of the negotiation 
and the contract. 


The purchasing job requires time 
for efficient performance. This ap- 
plies not only to procurement time, 
or lead time, in these days of slow 
deliveries. Time is needed for ex- 
ploration of the market, for re- 
search studies of sources and facil- 
ities, and of substitutions that may 
be necessary or desirable, for de- 
veloping competition, and for ne- 
gotiation. Furthermore, the time 
element is customarily involved in 
term contracts and forward com- 
mitments. Consequently, when any 
change in quality factors is con- 
templated, the purchasing agent 
has a right to expect that he will be 
consulted and given the opportun- 
ity to complete or adjust outstand- 
ing orders and to balance out cur- 
rent stocks. 


PURCHASING MUST DEAL WITH 
VENDORS 


Most important of all — and this 
is a prerogative that the purchasing 
agent will defend to the utmost, 
whether dealing with quality con- 
trol or any other functional depart- 
ment — he will insist that all deal- 
ings with vendors be carried on 
through the purchasing depart- 
ment. This principle is pretty well 
established in respect to the actual 
buying operation; it is equally im- 
portant in respect to subsequent 
contacts. The reason for this ih- 
sistence is simple, and it is basic. 
Good vendor relations are the most 
valuable asset that any purchasing 
department can have; no purchas- 
ing program is stronger than its 
vendors and their loyal cooper- 
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ation. These relationships are care- 
fully cultivated over long periods 
of time. Properly nurtured, they 
are sturdy enough to carry a com- 
pany along through the most dif- 
ficult times. Yet withal, being a 
product of personality and human 
relations, they have rather a deli- 
cate constitution and can be easily 
blasted by impersonal or incon- 
siderate treatment. An arbitrary 
notice of rejection, or even the 
receipt of correspondence from 
someone not known to the vendor, 
who has not figured in previous 
negotiations, can do untold dam- 
age to such a relationship and give 
a serious setback to a company’s 
service of supply. 


Therefore, if materials are defi- 
cient from the standpoint of qual- 
ity control, the proper procedure is 
to report the deficiency to the pur- 
chasing department, and only 
through that department to the 
vendor. In making this suggestion, 
purchasing does not ask quality 
control for one moment to compro- 
mise or to relax its quality stand- 
ards. Rather, look at is this way: 
if the purchased material or pro- 
duct is unsatisfactory, it is the pur- 
chasing department that has failed 
to meet its obligation, either by 
selecting the wrong vendor or in 
failing to make the requirement 
clear or holding the vendor up to 
the necessary standards of per- 
formance. The purchasing depart- 
ment cannot evade these responsi- 
bilities. 


If the vendor is at fault, there is 
no one in the entire organization 
in a more favorable position to se- 
cure corrective action than the 
buyer who is familiar with the en- 
tire background of the transaction, 
knows the extenuating circumstan- 
ces, if any, has the personal con- 
tacts with the responsible persons 
in the vendor company, and wields 
the potent leverage of future busi- 
ness dependent on good will and 
satisfaction. Time and again it has 
been proved that, for these self- 
same reasons, the buyer is the most 
effective expediter, and best able 
to arrange for credit or for emer- 
gency service. Moreover, the buyer 
is keenly interested in knowing 
about the fault and having it cor- 
rected, for in the constant effort 
to build up a reliable corps of sup- 
pliers, excuses do not take the 
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place of reliable deliveries, and ex- 
perience is the best guide in the 
placing of future orders. 


The development of a satisfac- 
tory source of supply is frequently 
a process of education. Errors, 
however deplorable the individual 
instance may be in itself, can be a 
most effective means of education, 
contributing to lasting improve- 
ment and satisfaction. Unless it is 
a case of a flagrant carelessness or 
incompetence, there is little to be 
gained and a great deal to be lost 
by discarding all that has gone be- 
fore and starting from scratch to 
educate a new supplier. And the 
process of education can work both 
ways. There are plenty of instan- 
ces on record where the supplier, 
called to account for a faulty de- 
livery, has been able to show that 
the basic fault lay in what he was 
asked to do — that the wrong ma- 
terial was being specified for a 
given purpose, or that a part spe- 
cified as a stamping ought to be 
made on a screw machine, or vice 
versa. Purchasing agents are prac- 
tically unanimous in their testimony 
that friendly suppliers and sales- 
men are among the most potent 
sources of valuable information 
and aid. Even engineers and qual- 
ity technicians are not beyond the 
possibility of acquiring similar 
helpful information from the same 
sources. Suppliers and their sales- 
men do not develop friendliness 
and the spirit of cooperation 
through arbitrary dealings. 


The third practical reason why 
rejections should be handled only 
through the purchasing department 
is that there are several alternate 
ways of making an adjustment for 
deliveries that fall short of specified 
quality standards, other than re- 
turning the goods to the vendor. 
One of these has already been 
suggested, in that the supplier 
himself may counsel on the proper 
application and handling of his 
product so as to render its perform- 
ance satisfactory. Another is the 
diversion of such goods to other 
purposes for which they may be 
thoroughly suited; the purchasing 
agent is aware of the various needs 
throughout the organization where 
this might be the case, whereas 
quality inspection is primarily con 
cerned with the single, specific 
purpose. Bear in mind that these 
suggestions are not offered by way 


of condoning lapses in quality or 
to justify any lowering of stand- 
ards; they are merely the practical 
means of making the best of an un- 
fortunate situction. It is obvious 
that persistent recurrence of such 
errors means that a supplier is an 
unsatisfactory source, and outright 
rejection is then indicated. 


The alternative in which we are 
particularly concerned here, and 
which will doubtless be repugnant, 
at first glance, to the quality con- 
trol engineer, is an adjustment in 
price which will fairly reflect the 
lower value of the lower quality 
to the buyer’s company. If such an 
adjustment can be made, it may 
frequently be expedient to do so in 
these days when replacements are 
difficult to obtain and long delays 
may be encountered. Basically, 
the principle involved is the same 
as in setting the original specifica- 
tion — to get usable quality repre- 
senting a fair value for the ex- 
penditure; in this case, the prin- 
ciple is applied after the fact of 
purchase instead of before the fact. 
It goes without saying that the elec- 
tion of this alternative is not a 
purchasing prerogative. It is, how- 
ever, a possibility that cannot be 
overlooked. It is a matter that 
calls for negotiation, first with 
those having the responsibility for 
quality within the company, and 
only then negotiation with the 
vendor. Functional specialization 
does not set one department of a 
company against another; it is the 
means of assuring that all perti- 
nent viewpoints shall receive full 
consideration as they work together 
for the best interests of the com- 
pany as a whole, toward the ulti- 
mate objective of value. To this 
end, all departments whether 
concerned with the science of qual- 
ity, or the science of production, 
or the science of procurement 
must be willing to negotiate to ar- 
rive at the most favorable overall 
solution. 


EXTERNAL RELATIONS OF QUALITY 
CONTROL TO THE PURCHASING 
FUNCTION 


So for, we have discussed only 
the internal phase of our subject 
This is the simpler phase of the 
quality control-purchasing relation 
ship, for it is worked out in terms 
of personal contacts within the 
company organization, with a com- 
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mon interest in the end product 
and within the pattern of a com- 
mon company policy; and there is 
always top management to recon- 
cile divergent viewpoints and make 
the governing decisions in the event 
of any controversial issue. 


The external relationship of 
quality control to the purchasing 
policy and practice of the custom- 
er's company is equally important 
as it affects product acceptance 
and sales, and is one of the major 
factors that will, in the long run, 
have considerable influence in jus- 
tifying or failing to justify the 
policy and practice of quality con- 
trol. In examining this external 
relationship, we venture into pion- 
eering ground, for relatively little 
thought ond effort have been ex- 
pended on this phase. 


Again let us start by establish- 
ing the points of common agree- 
ment. Quality control adds to the 
value of a product in the way of 
greater uniformity, fewer rejects, 
better manufacturing controls and 
dependable inspection. The per- 
son to be convinced of this, beyond 
your own management, is the 
customer's purchasing agent, for 
in line with the responsibilities and 
prerogatives outlined in the pre- 
ceding section, he is the primary 
buying contact with your com- 
pany’s sales organization. He is 
receptive to the quality control 
story, at least to the extent that he 
is willing to concede that, all other 
things being equal, the manufac- 
turer who practices quality con- 
trol is a preferred source of supply 
for the reasons just cited. 


But how strong is his conviction 
on this point? Is it strong enough 
to result in buying action? How 
much does he know about what 
quality control has accomplished in 
respect to your product? How 
much does he know about quality 
control? The rub comes in that 
little qualifying clause, “all other 
things being equal”. He knows 
from experience that all the con- 
ditions surrounding a purchase are 
seldom, if ever, equal. You may 
argue with excellent justification 
and to good effect, that the appli- 
cation of quality control techniques 
actually creates a state of inequal- 
ity, with all the advantage on the 
side of your product. 


18 


Granting all of your claims as to 
quality as an independent factor, 
the buyer at this point begins to 
match it up with other factors, 
thinking in terms of purchase 
values. He sees an additional de- 
partment involved in your produc- 
tion, representing an added cost — 
a non-productive cost, just as in the 
case of his own necessary function 
of procurement, and he may fail 
to see a similar necessity. Of course 
that is not an vanswerable argu- 
ment. | am confident that you 
could demonstrate that a well con- 
ceived and applied program of 
quality control eliminates costly 
waste and increases efficiency, 
just as sound purchasing, which is 
largely concerned with outright ex- 
penditures, can demonstrate im- 
portant cost economies. And there 
are plenty of pertinent parallels to 


be adduced from cther industrial 
functions. In the days of renego- 
tiation, it was a moot question 


whether advertising expense was 
a legitimate factor of cost, and that 
same question has frequently 
arisen in every buyer's thinking. 
The answer to that question was in 
the affirmative. Advertising leads 
to mass acceptance and supports 
mass production, with consequent 
economies in both manufacturing 
and distribution. Despite the na- 
tural question, it is common know!l- 
edge that in the industrial field, 
as in the consumer field, the ad- 
vertised product has the greatest 
acceptance. Quality control deals 
in more tangible factors, to com- 
parable effect. 


However, the purchasing agent 
must be convinced on this point. 
Ideally, we yvould like to be able 
to say that the alert purchasing 
man will eagerly delve into this 
matter of quality control, make a 
broad and searching analysis of 
its values, convince himself, and 
beat a path to your door. But we 
must be practical. The burden of 
proof is upon the supplier. The 
most successful vendors are those 
who maintain an adequate staff 
of well qualified sales representa- 
tives; and as we go into a more 
highly competitive period of bus- 
iness, both the number and the 
calibre of sales representatives are 
on the upgrade. There is an im- 
portant lesson in this for the field 
of quality control, and one of the 
effective instrumentalities for put- 
ting that lesson into effect is at 


hand in the advertising and sales 
representation of your respective 
companies, carrying the message to 
the buyer. 


HOW QUALITY CONTROL CAN 
HELP 


First of all, let the purchasing 
agent know what you are doing in 
the way of quality control, and 
what you are accomplishing by 
this means. Most purchasing agents 
make it a point to rate suppliers 
according to their facilities, their 
financial stability, the character of 
their management and supervision, 
their progressiveness as evidenced 
by research activities and other in- 
dicators, all of which stand behind 
a@ company’s product and service. 
So far as time and personnel per- 
mit, purchasing agents visit the 
plants of current and prospective 
suppliers to evaluate these factors 
at first hand. Surely an effective 
policy of quality control is one of 
the factors that should be brought 
to his attention most forcibly, not 
only in its contribution to quality 
of product, but as one of the marks 
of progressive management and 
operation. 


Secondly, if the purchasing agent 
is not personally familiar with mo- 
dern methods of quality control, 
through experience in his own or- 
ganization, it will pay to take the 
trouble of explaining in detail what 
your objectives are and how you 
arrive at them. If you are a ser- 
ious competitor for his business, 
you will find him interested, and 
you will also find him quite cap- 
able of assimilating the informa- 
tion. A substantial majority of 
purchasing agents today, particu- 
larly among those who have en- 
tered the field during the past fif- 
teen years, have a background of 
technical training and production 
experience; such qualifications are 
considered a necessary prerequisite 
for top purchasing positions in the 
present state of purchasing science. 
They are quite competent to read 
your charts and graphs, but an ex- 
planation by an expert in your 
field would be most helpful in as- 
suring that they will grasp the full 
significance of the record as it 
shows the values that are of prim- 
ary importance in a purchasing de- 
cision. 


Third, it will be helpful to furnish 
actual quality control records to 
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your customer with shipments of 
the products to which they pertain. 
This is the added certification to the 
user of the quality that he is ob- 
taining as a result of your skill and 
effort, a constant reminder of the 
special values inherent in your pro- 
duct, a guide to what may be ex- 
pected in its application and use. 
This practice has already been 
adopted by some manufacturers, 
with good results. And there is 
precedent for such cooperation in 
other fields where quality is a de- 
termining factor of the purchase. 
For a number of years, one prom- 
inent and successful steel supplier 
has furnished not only the detailed 
analysis of each individual heat 
of alloy steel from which shipments 
are made, but an individual state- 
ment of its heat treating qualities 
as a guide to proper handling for 
greatest satisfaction in use. This 
extra service adds materially to the 
value of the product to the user. 
Even more, it strengthens the rela- 
tionship between the user and sup- 
plier. Both of these desirable ob- 
jectives can be attained by simi- 
larly sharing your detailed quality 
control information. 


Fourth — and this point is basic 
in all of the preceding suggestions 

you can enhance the merchandis- 
ing value of quality control by put- 
ting yourself in the customer's place 
and evaluating your contribution 
to the overall industrial process, 
not only in terms of absolute qual- 
ity or precision as ends in them- 
selves, but in terms of ultimate util- 
ity and cost to the buyer. For this 


is fundamentally the justification 
of your function; it is what you 
have to sell. 


It is a fine thing for all of us to 
believe in the particular job we 
are doing, and to be enthusiastic 
about it. But sometimes this very 
enthusiasm is likely to give us a 
distorted perspective. The real test 
comes in the acceptance of these 
vaives by those whom we serve, 
whether in purchasing or quality 
control or any other function, and 
this acceptance may be the more 
accurate measure of worth. As 
your product goes out upon the 
market, there will be many cases 
where quality control might easily 
be oversold, since in the broad 
range of industry and industrial 
products there are many instances 
in which precision and uniformity 
are of secondary importance, and 
where the cost of elaborate con- 
trol methods represents purchasing 
waste. At the same time — and 
this is where your greatest oppor- 
tunity lies — there are many cases 
in which the utmost progress you 
can make in this direction is worth 
many times the effort and the cost 
involved. Quality always com- 
mands a premium, and wherever 
that premium is economically jus- 
tified, the producer who consist- 
ently maintains quality standards 
is the leader in his field, the pre- 
ferred supplier for users of that 
product. 


CONCLUSION 


The suggestions made in this dis- 


cussion have purposely been kept 
on the prosaic level of everyday 
operations. In conclusion, they 
should be correlated so as to fit 
into the larger picture of functional 
objectives. They present only one 
phase of a responsibility that must 
be viewed from many angles. The 
quality control engineer has many 
relationships to consider, with a 
variety of other functions within 
and beyond his own company or 
ganization, to fulfill his 
most effectively. So far as purch 
asing is concerned, the responsibil 
ity of this relationship with quality 
control is to work together for an 
integrated policy and program that 
will provide the plant with ade 
quate materials and parts, that will 
utilize them most efficiently, and 
that will offer maximum satisfac 
tion and value to the customer 
Each company’s end product be 
comes the purchase component or 
raw material of the succeeding 
owner. The industrial ideal toward 
which we should set our sights 
views this progression as a contin- 
vous, integrated process, from raw 
material to ultimate consumer, 
with the appropriate quality and 
value as factors to be considered 
at each successive stage. In the 
complex organization and function 
al specialization of modern indus 
try, there is no more potent means 
of achieving this dual objective 
than through mutual understand 
ing and cooperation in the relation 
ship of purchasing and quality con 
trol. 


function 


Syracuse Quality Control Project 


REPORT OF AN INDUSTRIAL INVESTIGATION AND TRAINING PROJECT IN 


STATISTICAL QUALITY CONTROL 


EDWARD A. REYNOLDS 


RESEARCH ASSOCIATE, SYRACUSE UNIVERSITY 


In 1946, Syracuse University re- 
ceived a mimeographed announce- 
ment from the United States De- 
partment of Commerce advising 
that the Department's Office of 
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Technical Service was considering 
sponsorship of research projects 
which might prove of value to in- 
dustry and requesting the Univer 
sity’s advice on projects which it 


and local industry would recom 
mend. Brig. General Washington 
Platt, head of the University’s De 
partment of Administrative Engi 


neering, arranged several meetings 
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with technical representatives of 
local industries and sent the De- 
partment of Commerce a list of ten 
projects recommended by these 
men. Included in this list was in- 
dustrial research in statistical qual- 
ity control. The Commerce Depart- 
ment expressed interest in this proj- 
ect and requested detailed recom- 
mendations. These were briefly 
formulated by the University and 
the local chapter of the American 
Society for Quality Control and, 
following numerous discussions, 
the Department of Commerce ap- 
propriated $19,600 for a one year 
industrial research and training 
program in statistical quality con- 
trol. This was started August 1, 
1947 and active work ended July 
1, 1948. 


A formal report of the work 
done, results, and recommenda- 
tions has been prepared and is be- 
ing forwarded to interested indus- 
trial and educational leaders. How- 
ever, some of this information may 
be of interest to members of ASQC, 
and highlights are therefore sum- 
marized below. Those interested 
in details of the project should re- 
quest a copy of the project report 
from either the University or from 
the Department of Commerce. 


PRELIMINARY PLANNING 


The primary purpose of this pro- 
gram was to determine industrial 
interest in; and use of, statistical 
quality control, possibilities for in- 
creased use, and the benefits which 
might accrue to industry through 
training in these methods. Thus the 
project work was divided into four 
main classifications: 

1. Survey of present and possible 
uses and industrial opinion. 

2. Training of industrial employ- 
ees. 

3. Evaluation of project benefits to 
industry. 

4. Reporting of results. 


A detailed outline covering the 
proposed work was first drawn up 
and reviewed with representatives 
of local industry and the Syracuse 
Section of ASQC. This was then 
forwarded to a number of nation- 
ally known leaders in the field of 
industrial quality control for the 
benefit of their advice. Through- 
out the project, Syracuse University 
had the active encouragement of 
many of these men as well as the 
complete cooperation of the Syra- 
cuse Section of ASQC. 
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FIGURE 1 


INDUSTRIAL USE AND OPINION 
OF STATISTICAL QUALITY 
CONTROL 


Statistical quality control was not 
new to Syracuse industry, since, in 
1944, an ESMWT course conducted 
at Syracuse University had been 
attended by 18 employees from 12 
Syracuse manufacturers. Also, in 
1946, the Rochester Institute of 
Technology had conducted a course 
in Syracuse for chemical indusiries, 
and this had been attended by 11 
employees of two additional com- 
panies. Thus men from at least 14 
local companies had been trained 
and, in addition, there had been 
an active Quality Control Society 
(later one of the founding chapters 
of ASQC) since 1944. The activities 
of the local Section, as reflected by 
total membership and attendance 
at monthly meetings, are shown in 
Figure 1, which indicates a healthy 
increase in local interest. At the 
start of the project the Section had 
45 members from 11 local com- 
panies, 14 members from 9 com- 
panies outside Onondaga County 
in which Syracuse is situated, and 
6 members from non-industrial 
groups. 

Despite this activity in statistical 
quality control for the past four 
years, it was found that only a few 
industries in Syracuse were act- 
vally using any portion of these 
techniques and that most indus- 


trial heads and inspection man- 
agers were completely unfamiliar 
with statistical control methods. 


In the Syracuse area (Onondaga 
County) there are 396 manufactur- 
ers. Of these, only one was using 
statistical methods for actual con- 
trol of production. This one com- 
pany had two competent statis- 
ticians on its staff, as well as other 
partially trained personnel. It was 
using control charts very success- 
fully for process control and also 
more advanced techniques for the 
evaluation of products, materials, 
and methods. In addition to this 
one company with rather full use 
of statistical control, there were 
three companies using some form 
of statistical sampling for attribute 
inspection (two of them on only a 
limited basis), one company suc- 
cessfully using machine control 
charts with specification rather 
than statistical limits, one using 
percent defective charts with little 
or no use of statistical limits, and 
one company giving extensive con- 
sideration to the use of statistical 
control but still in an experimental 
rather than an actual use stage. 
Other than these seven companies, 
no actual use of statistical quality 
control could be located in Onon- 
daga County. 


Discussions with general man- 
agers and quality heads of many 
companies indicated that over 
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three-fourths of the men in small 
companies had never heard of sta- 
tistical quality control. In the larger 
organizations, about one-third had 
never heard of it, about one-third 
had heard of it and were quite 
sure that it was useless in their 
type of production, and about one- 
third had heard of it and had some 
degree of interest in its possibil- 
ities. Of those who had at least 
heard of statistical quality control, 
the most common belief was that 
it concerned only the replacement 
of 100% sorting by “10% samp- 
ling.” This misconception was un- 
doubtedly due to the use of statis- 
tical sampling by the Army and 
Navy inspection services in some 
of these plants during the war, and 
the confusion of this phase of sta- 
tistical control with the common 
idea of a 10% sample used (at least 
in theory) in many plants. Regard- 
less of cause, it was very apparent 
that sampling had received more 
publicity than other forms of sta- 
tistical control, despite the fact that 
most of the emphasis in ESMWT 
courses was on control charts. 


Other than the idea that statis- 
tical control was sampling, and 
therefore could not be used be- 
cause no defects could be tolerated 
in their outgoing product, the two 
most frequent objections to use of 
statistical methods were: (1) they 
could not use these techniques be- 
cause they had no records, and (2) 
they did not need them because 
they had no appreciable inspection 
costs or rejects. The first of these 
was found to be quite true; the 
second was usually believed to be 
in error after a brief inspection of 
their operations. In a number of 
large and medium-size companies 
such costs were concealed by pro- 
duction operators doing appreci- 
able inspection work (including 
sorting), by keeping no records of 
scrap, and by considering repair, 
reclaim, sale of seconds, and se- 
lective assembly operations as 
normal to the process. 


Despite the major non-interest 
in statistical quality control, there 
were in Syracuse some companies 
deeply interested in the University 
program. All of the seven man- 
ufacturers using these methods in 
any degree, and five other com- 
panies not familiar with the meth- 
ods, were at once desirous of hav- 
ing personnel trained, and so gd- 
vised as soon as the project had 
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been explained to them. To inter- 
est others required a considerable 
sales job. 


DINNER MEETING TO INTEREST 
INDUSTRIAL MANAGEMENT 


The original planning of the 
project included preparations for a 
management dinner meeting to 
open the project, and work on this 
was increased when it was found 
that only a few companies were 
interested in the project. This meet- 
ing was planned both to interest 
company management in having 
personnel trained and also to give 
these industrial executives and sup- 
ervisors basic information on sta- 
tistical quality control — what it 
was, how it worked, and what ad- 
vantages it possessed. Top speak- 
ers were secured, including the 
Chancellor of Syracuse University, 
the President of one of Syracuse's 
largest manufacturing concerns, 
the Executive Secretary of ASQC, 
the Quality Director of a well 
known national corporation, and 
the former Editor of Industrial Qual- 
ity Control. In addition, the pro- 
gram included the Johns-Manville 
training film “Modern Quality Con- 
trol”, which had not been shown 
previously in this area. 


The attendance of 300 persons 
at this dinner meeting was in ex- 
cess of original expectations and 
was the result of hard work on the 
part of both the University and the 
Syracuse Section. The president 
of every Syracuse company with 
over 200 employees, as well as 
many of the smaller ones, received 
an invitation from the Dean of the 
University Engineering College; all 
local ASQC members, past guests, 
and local inspection heads re- 
ceived invitations from the Chair- 
man of the Quality Control So- 
ciety; and invitations were also 
sent to local technical associations, 
manufacturer's association, labor 
unions, and nearby industries and 
colleges outside Syrocuse. A total 
of 500 invitation letters were sent 
out, and each was accompanied 
by an attractive printed program 
listing the speakers and describing 
the purpose of the meeting. In 
addition, good local newspaper 
publicity was secured, and the in- 
vitations were followed a few days 
before the meeting by telephone 
calls to the heads of major com- 
panies who had not yet made 
reservations. 


Of the attendance of 300, the 
position of about half was known. 
Approximately 15% of the audi- 
ence held top administrative po- 
sitions in industry, 35% were in- 
spection or quality supervisors, 
20% production supervisors, and 
the remaining 30% were divided 
between research, personnel super- 
vision, teaching, sales, etc. 


Advance reservations were re- 
ceived from 51 manufacturers, of 
whom 37 were located in Syracuse. 
Based on this, known representa- 
tion from local industry was as 
follows: 


Size of Company 


(No. of Employees) % Represented 


Over 1000 67% 
500 — 999 57% 
200 — 499 39% 
50 — 199 7% 
Under 50 3% 


lt is believed actual attendance 
was about 120% of the advance 
reservations. 


Immediately after the meeting a 
questionnaire was sent to a repre- 
sentative group of those attending, 
and this, as well as comments ex- 
presed by others, indicated that 
practically all of the attendants 
found the meeting valuable and 
interesting. However, approxi- 
mately 20% stated they would 
have preferred more technical de- 
tails and less “selling.” These com- 
ments also showed that the Johns- 
Manville film was the most inter- 
esting portion of the program to 
the majority of the audience. 


INDUSTRIAL TRAINING CLASSES 


At the management meeting, 
the University’s plans for elemen- 
tary training classes in Statistical 
Quality Control had been an- 
nounced and attendance solicited 
from industry. The original plons 
called for three such classes for 
general attendance, each meeting 
for 2% hours once a week for 18 
weeks; one held mornings, another 
afternoons, and a third in the eve- 
ning. However, due to industrial 
demand, four such classes were 
arranged. Two in-plant classes 
were also arranged for two large 
companies who had a number of 
employees whom they wished to 
have trained. A total of 140 em- 
ployees from 26 companies en- 
rolled, and of these, 103 completed 
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the 18 weeks of training. About 
half of those who dropped out did 
so for personal reasons of sickness, 
change of job, or increased regular 
work or travel. The other half 
dropped out because they either 
could not comprehend the work or 
found it of little interest. 


The course covered reporting 
and summarizing of data, simple 
graphs, frequency distributions, 
standard deviation, control charts, 
simple statistical sampling, and an 
introduction to correlation and tests 
of significance. The majority of 
time and emphasis was devoted to 
control charts and sampling. Each 
session included class participation 
demonstrations and problems. 
Homework was given each week, 
for which the class members had 
to apply the methods to actual 
plant data and problems. Exam- 
inations were also given several 
times during the course. All class 
problems, homework, and exam- 
inations were reviewed, graded, 
and discussed with the class mem- 
bers, and they were encouraged to 
secure individual help with their 
particular problems of quality con- 
trol. A number of class members 
were visited at their plants to re- 
view these problems. 


For text, these elementary classes 
worked largely with printed notes 
developed by the writer. In ad- 
dition, the American Standards As- 
sociation bulletin Z1.3 on cortrol 
charts and Dr. Working’s paper on 
the Poisson distribution were used. 
Other than a $5 fee for notes, 
books, and other supplies, there 
was no charge for this training. 
Over half of the class members at- 
tended during working hours, and 
their £5 book fee was paid by their 
companies. 


For comparison purposes, this 
same training was given to 90 
under-gradvate Administrative En- 
gineers in Syracuse University 
(mostly juniors, with some seniors 
and graduate students), who were 
at the same time taking a one- 
semester course in industrial sta- 
tistics. These students also pre- 
pored term papers by working for 
25 to 40 hours in some local plant, 
getting and analyzing data on an 
actual quality problem. in this 
way, the students secured indus- 
trial experience in quality control 
and their work served to interest 
a number of companies in statis- 


22 


300 


























250 LL. 
200 LL 
e 
” 
4 
z 
a 
a 
= 
= $90 J 
w 1/2 %o 3% 
° 
log 
w 
Z 
z 
100 J 
so LL 
© iene 


SYRACUSE INDUSTRIES IN TRAINING 
PROGRAM 


(BY NUMBER OF COMPANIES) 


CT) TOTAL NUMBER OF COMPANIES 


Ly NUMBER WHO HAD EMPLOYEES IN CLASSES 


13% 57% 75% 


PER CENT HAVING ONE OR MORE EMPLOYEES 
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tical quality control. To date at 
least two loca] companies, not pre- 
viously using these methods, have 
hired such students as Quality 
Control Engineers. 


it was criginally planned that 
the six part-time classes in ele- 
mentary statistical control methods 
would constitute all of the indus- 
trial training portion of the project. 
However, following completion of 
these, there was demand for ad- 
vanced training, and Dr. Martin 
Brumbaugh therefore agreed to 
conduct an advanced class under 
University sponsorship. This met 
for two hours one evening a week, 
for 11 weeks, and covered tests of 
significance, analysis of variance, 
correlation, and sequential sam- 
pling. Dr. Brumbaugh used Brown- 


lee’s Industrial Experimentation as 
text and supplemented this with 
homework problems taken largely 
from mechanical industries. Of the 
40 who enrolled for this course, 
34 completed it. 


A one-week, full time element- 
ary course was also conducted 
near the end of the project in re- 
sponse to industrial requests, and 
to secure a comparison between 
full time and part time industrial 
training. The subject matter and 
examinations were identical with 
the 18 week courses, except that 
the Dodge and Romig sampling 
tables were substituted for Dr. 
Working’s paper. This course ran 
for seven hours per day, for 5% 
consecutive days, plus three in- 
formal evening sessions. It was 
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attended by 25 employees from 12 
companies, and all completed the 
course. 


To summarize the _ industrial 
training portion of the project: 175 
persons, representing 22 Onon- 
daga County and 10 other manv- 
facturers and 3 non-manvufacturing 
groups, were given some training. 
Of these, 127 completed element- 
ary training and 108 were con- 
sidered competent to use statistical 
methods and were given University 
certificates to that effect. In addi- 
tion, 34 persons, representing 10 
Onondaga County manufacturers, 2 
outside manufacturers, and 2 other 
groups, satisfactorily completed ad- 
vanced training. It is estimated 
that one out of approximately 
every 400 industrial employees in 
Onondaga County had some 
formal training in statistical qual- 
ity control under this project and 
60% of local companies with over 
500 employees have at least one 
trained person in their organiza- 
tion competent to apply such tech- 
niques as frequency distributions, 
control charts, and simple sam- 
pling. 

It is believed that some informa- 
tion was secured from this train- 
ing program which may be of in- 
terest and possible benefit to col- 
leges, American Society Sections, 
and industries contemplating such 
instruction for industrial employ- 
ees. This information is therefore 
summarized below: 


1. The major interest in such 
training was from companies with 
at least 500 employees. There 
were many indications that smaller 
organizations could profitably use 
statistical controls; however, few 
of them had personnel suitable 
and available for such training. 
Figure 2 shows the proportion of 
employees trained by size of com- 
pany. It indicates very limited in- 
terest from smaller companies. 


2. Examination grades, and dis- 
cussions with class members, 
showed that college graduates as- 
similated this training much more 
readily than employees without 
college education. The non-college 
employees had difficulty not only 
with simple algebra and square 
root, but also equal difficulty with 
arithmetic. In addition, they were 
slower to understand basic con- 
cepts. This difference between col- 
lege and non-college employees 
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Tine) Dramination Marks of Various Classes 


Industrial employees broken down by college graduetes and 
non-college graduates in comparison with engineering students. 
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was more pronounced at the be- 
ginning of training than at the 
end of the courses, indicating it 
was primarily due to prior educa- 
tion, rather than to any real dif- 
ference in intelligence or learning 
ability between the two groups. 
There was no apparent difference 
between engineering students and 
industrial employees who were 
college graduates with regard to 
marks obtained or ease of learn- 
ing. 

3. In addition to prior education, 
it was apparent that older indus- 
trial employees had slightly more 
difficulty with this training than 
younger men. The average final 
examination mark for employees 


' 20-30 years of age was 79%, as 


compared with an average of 72% 
for employees 40-50 years old. 
However, the effect of age was 
much less than the effect of educa- 
tion and, while significant, the cor- 
relation between age and mark 
was only —.33. 


4, There wos no apparent dif- 
ference, in either interest or ability 
to understand, between the full- 
time one-week class and the pari- 
time 18-week classes. The final 
examination marks for the one- 
week class were slightly, though 
not significantly, lower; however, 
the poorest students dropped out 
of the 18-week classes, whereas all 
in the one-week class completed 
the course and took the final ex- 
amination. It appeared that the 
part-time class advantage of 
homework and application of the 
methods as training progressed 


was balanced by the full-time con- 
centration of the one-week class. 
Incidently, there appeared to be no 
difference between the two types 
of classes with respect to prior edu- 
cation, age, or industrial position 
of the class members. 


5. There was no apporent ad- 
vantage of in-plant classes over 
general classes, even when the in- 
plant class was co-conducted by a 
company employee and worked 
largely with company problems 
ond data. Figure 3 shows the dis- 
tribution of final examination 
marks for in-plant classes in com- 
parison with general classes. 


OPPORTUNITIES FOR INCREASED 
USE OF STATISTICAL CONTROL 
Both prior to and during the in- 

dustrial training portion of the 

project, visits were made to local 
plants, and quality problems and 
quality control methods were dis- 
cussed with general managers and 
quality supervisors (where such a 
position existed), In all, 50 manu- 
facturing plants were visited, and 
in 34 of these the actual operations 
were inspected by spending from 
one 1d eight hours in the plant. 
These companies produced almost 
every type of product — drugs, 
home appliances, industrial moa- 
chinery, food, castings, paint, 
poper, boxes, shoes, caskets, 
candles, knives, radios, dishes, 
clothing, needles, etc. They varied 
in size from 10 to 5000 employees 

Some of them were mass pro- 

ducing many of the same item; 

others made only one of a kind 
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At least two-thirds of those in- 
spected hod important quality 
problems, although in several! 
coses Monogement wos either un- 
awore of them or reluctant to 
admit them. Almost without ex- 
ception, both manogement ond 
quality supervision of plants not 
control blamed 


using statistical 

their quality problems, not on 
poor control, but on poor mo- 
terials, poor machines, or poor 


workmen. Obviously the first step 
toword improvement is to odmit 
the possibility of improvement, 
and management reluctance to 
consider thot a better job might 
be done with existing machines, 
materials, and personne! is one of 
the greatest obstacles to increased 
use of statistical quality control. 


Of the 34 plants actually in- 
spected, it was the writer's opinion 
thet the use of elementary methods 
of statistical control would hove 
produced worthwhile improve- 
ments in 11 of these within ao few 
months These were the com- 
panies with generally poor quolity 
supervision ond with apparent 
high scrop and inspection costs (in 
general, these were also the com 
panies where management hod 
no records of quality costs anc 
little interest in possibilities of im- 
proved control). in addition, 13 of 
the plonts inspected had more 
complex quality problems which 
would take much longer to isolcte 
ond correct. In al! of these, how- 
ever, it wos the writer's belief thot 
@ combination of good engineering 
and good statistical contro! know!- 
edge would permit solution with 
very importont sovings 

In the remaining 10 componies 
inspected, there were no indico- 
tions of excessive quality costs and 
bosed upon manogement's opinion 
thet product quolity was al! thot 
wos desired, there caoppecred no 
need to consider improved 
methods 

There was no indicatién that 
size or type of product offected 
possibilities for the use of statistico 
quolity control, except thot the very 
small monufocturers would vun- 
dovubtedly hove difficulty in find- 
ing someone in their grgonizction 
with sufficient educotion ond suf- 
ficient time to instel!l these meth- 
ods, and probobly they could not 
offord the full-time services of co 
quelity contro! engineer. It is unr 


wo 
| 


fortunate that quality control con- 
sultants do not feel they con afford 


the effort to interest small com- 
ponies, for these ore the ones thot 
could most logically benefit from 
such services 


EVALUATION OF PROJECT 
BENEFITS TO INDUSTRY 


Inasmuch os this report is being 
written only co few months after 
completion of the first group of 
training classes, and only a few 
weeks after completion of the last, 
it is extremely difficult to assay 
the benefits to industry with any 
oeccuracy. Arrangements have been 
made with the Administrative En- 
gineering Department of Syracuse 
University to investigate industrial 
results ofter another year has 
passed. Those interested in a copy 
of such a follow-up report should 
so advise the University. However, 
the preliminary opinions of both 
class members ond industrial man- 
ogement con be reported now. 

At the conclusion of elementary 
training classes, each industrial 
student filled out a questionnaire 
covering his comments on the train- 
ing and on stotistical control and 
returned it unsigned. One of the 
questions osked was whether he 
hed obtained “great benefit,” 
some benefit,” or “practically no 
benefit Fifty- 
four percent stoted they believed 
t hod been of greot benefit to 
them: 45% reported some benefit; 
1% replied “proctically no benefit.’ 
Other questions osked if they would 
their 
compony toke this trcining, and if 


from this training 


recommenc thot otners r 


they themseives wovic ke oc- 
ditione! trcining in stctistical con- 
tro Ninety-four percent recom- 


mended thet others in their com- 
ponies receive bosic troining; 88% 
desired odditionc! training. Of the 
port-time elementcry cioss mem- 
bers, 7)% stoted they hod clreody 
cpplied the methods to octuc! qual- 
ty problems i, of these, 51% 
reported it hod cirecdy been of 
benefit, ond 48% stoted thot they 
expected it would prove of benefit 


them, 9 stated that they thought it 
hed been valuable but they could 
not point to any definite improve- 
ment or saving, 6 stated that they 
did not believe these methods svit- 
able for their processes or prob- 
lems, and 5 did not reply to the 
University’s letters. Only one of 
these companies was willing to 
underwrite continuation of the 
project by contributing $500 to- 
ward the cost of training classes 
for the coming year. 


RECOMMENDATIONS 


Detailed recommendations to in- 
dustry and education, based on 
this program, are contained in the 
formal project report. In addition, 
there is much the American Society 
can do to aid industry by further- 
ance of improved quality control 
methods. Among these are the de- 
velopment of special aids for the 
small manufacturer, liaison with 
education to provide adequate 
undergraduate and extension train- 
ing in statistical control, and estab- 
lishment and enforcement of stand- 
ards of Society membership so that 
prospective employers can use 
membership as a criterion of com- 
petence. All of these have been 
discussed before and some of them 
are presumably in effect, or ex- 
pected to be at some future date. 
The writer will, therefore, confine 
his recommendations to only one 
general thought for the Society. 


The American Society for Qual- 
ity Control is the logical group to 
give industry non-mathematical, 
interesting, and convincing expla- 
nations of statistical quality con- 
trol, so that management and sup- 
ervision know what it is, how and 
why it works, and what it can and 
cannot do. To date the Society 
has not succeeded in doing this one 
most important job. It is a big job 
ond it will take a long time, but it 
will never be done by having meet- 
ings attended mainly by quality 
control engineers, and by publish- 
ing articles read exclusively by 
semi-statisticians. 

lt is recommended that the So- 
ciety develop a good program to 
present this type of “what it is and 
why” information in an interesting 
manner at meetings of other tech- 
nico! ond manufacturing groups 
Bosic educational films would be 
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ideal for this purpose, and if prop- 
erly done there is hardly a group, 
from ACS to Lions Club, which 
would not give this subject pro- 
gram time. 

An additional method of spread- 
ing this basic information would be 
to popularize Industrial Quality 
Control and to bring out annually 


an issue devoted to just this type 
of training. If at least 100 extra 
copies of such an issue were per- 
sonally distributed by each Section 
‘to company heads not familiar 
with quality methods, it would aid 
materially in interesting manufac- 
turers who, to date, have never 
heard of statistical control. 


If there is industrial understand- 
ing of modern quality control 
methods, then there will be indus- 
trial demand for their use. Once 
there is this demand, we may be 
sure there will be adequate train- 
ing programs and increased de- 
velopment of even more efficient 
techniques. 


AMERICAN SOCIETY NEWS 


ANNUAL MEETING — 1948 


The second Annual Meeting of the 
American Society for Quality Con- 
trol was held at the Engineering 
Societies Building in New York City 
on Thursday evening, 17 June, 
1948. At that meeting, the follow- 
ing officers were elected by the So- 
ciety for the fiscal year 1948-49: 
President: 

Ralph E. Wareham 
Vice-President 
National Photocolor 

ation 
New York, N. Y. 
Vice-President: 

Wade R. Weaver 
Metallurgical Engineer 
Republic Steel Corporation 
Cleveland, O. 


Executive Secretary: 
Simon Collier 
Director of Quality Control 
Johns-Manville Corporation 
New York, N. Y. 
Treasurer: 
Alfred L. Davis 
Associate Director—Evening 
Extension Division 
Rochester Institute of Technol- 
ogy 
Rochester, N. Y. 
Because of the dead-line closing 
date for text material for the July 
issue of Industrial Quality Control, 
a complete report on the Annual 
Meeting has had to be deferred 
until the September issve. 


AMERICAN SOCIETY MAIL 


Effective 1 July, 1948, all mail 
and other matters formerly ad- 
dressed to Mr. George D. Edwards 
as President of the Society, should 
be addressed to: 

Mr. Ralph E. Wareham, President, 
305 East 43rd Street 
New York 17, N. Y. 


Corpor- 
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Effective as of the same date, 
all mail and other matters formerly 
addressed to Mr. Ralph E. Ware- 
ham as Executive Secretary of the 
Society, should be addressed to: 


Mr. Simon Collier, Executive Sec- 
retary, 

22 East 40th Street 

New York 16, N. Y. 

Effective 1 July, 1948, the corp- 
orate address of the Society be- 
came: 

22 East 40th Street 
New York 16, N. Y. 


MEMBERSHIP ON THE BOARD 
OF DIRECTORS 


The terms of the representatives 
of the following Sections on the 
Board of Directors expired on 30 
June, 1948: 


Buffalo 
Chicago 
Dayton 
Georgia 
Illinois 

lowa 
Milwaukee 
N. East’n Indiana 
Pittsburgh 
St. Louis 
Southern Tier 
Tennessee 
Toronto 
Washington 


Election of Mr. Wade R. Weaver 
as Vice-President of the Society 
also rendered the National Direct- 
orship of the Ohio Section vacant 
as of the same date. 


In order that the new Board may 
be completed as early as possible, 
and particularly that the new Ex 
ecutive Committee may be consti- 
tuted and begin functioning 


promptly, all of the above Sections 
which have not appointed Direc- 
tors for the forthcoming term are 
urged to do so immediately and 
to notify the Executive Secretary 
of the names and addresses of 
their selections. 


Present Directors are of course 
eligible to reappointment for suc- 
ceeding terms where this is the 
wish of the Section concerned. 
Under the Constitution, present Di- 
rectors will continue in office until 
their successors have been duly 
appointed and qualified. 


MEMBERSHIP ON THE 
EXECUTIVE COMMITTEE 


The term of the Regional Direc- 
tor for the Northern Region expired 
on 30 June, 1948. 


Election of Mr. Wade R. Weaver 
as Vice-President of the Society 
rendered the Regional Directorship 
for the Central Region vacant as of 
the same date. 


As soon as all of the Sections in 
either of these two Regions, hav- 
ing Directors whose terms expired 
on 30 June, 1948, have notified the 
Executive Secretary of appointment 
and qualification of their new Di 
rectors, the Executive Secretary will 
notify all of the Directors in that 
Region of their duty to choose a 
new Regional Director from among 
their own number. 


In those cases where a Regional 
Director is reappointed as a Di 
rector to represent his Section, for 
the forthcoming term, he is of 
course again eligible for selection 
as Regional Director where this is 
the wish of the Directors concerned 


In order that the new Executive 
Committee may be constituted and 
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may begin functioning as promptly 
as possible, all Sections in the 
above Regions having Directors 
whose terms expired on 30 June, 
1948 are particularly urged to ap- 
point their new Directors immedi- 
ately and to notify the Executive 
Secretary of the names and ad- 
dresses of their selections. 


MORE STRINGENT 
QUALIFICATIONS FOR 
SENIOR MEMBERSHIP 


Under the provisions of Section 
4. d. of the Constitution, the age 
and experience qualifications re- 
quired of applicants for Senior 
Membership during the fiscal year 
1946-47 have been 24 years and 2 
years respectively 


Effective 1 July, 1948, the Con- 
stitution requires that these ages 
and experience qualifications be 
increased to 25 years and 3 years 
respectively. These new require- 
ments will be in effect throughout 
the fiscal year 1948-49, at the end 
of which a further similar increase 
will be made. 


ASQC CONVENTION 1949 


The four Sections in the New 
England Region, namely: 
Boston Society for Quality Control 
Hartford Society for Measurement 
and Control 


Southern Connecticut Section 
American Society for Quality 
Control 


Western Massachusetts Society for 
Quality Control, 

have invited the American Society 
to hold its next Convention in 
Boston in the late Winter or early 
Spring of 1949. This invitation 
was accepted by the Executive 
Committee at its meeting on 17 
June, 1948. 


Practically no detailed plans for 
the Convention have yet been 
worked out, but it is expected that 
a two-day program will be ar- 
ranged during February, March, or 
April of 1949. The extraordinary 
success of both the Chicago and 
Rochester Conventions insures that 
those attending the Bosfon Conven- 
tion will be guaranteed an enjoy- 
able and worthwhile meeting. 


As the detailed plans for the 
meeting are worked out, announce- 
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ment will be made of them in sub- 
sequent issues of Industrial Qual- 
ity Control. 


ROCHESTER SECTION MAKES 
BANNER SUSTAINING 
CONTRIBUTION 


MARTIN A. BRUMBAUGH 
AWARD TO BE INSTITUTED 


The Rochester Society for Qual- 
ity Control has placed itself in the 
van of Sustaining Contributors by 
doubling its recent contribution to 
the American Society. Coming in 
part from its masterful handling of 
the Second Convention of the 
American Society, and in part from 
its own treasury, this generous gift 
totaling $2000 from the Rochester 
Section will be of untold aid in 
supporting the services of the So- 
ciety to the entire national mem- 
bership. It constitutes the largest 
single contribution so far received 
for the support of the Society's 
work. 


In making this gift, the Rochester 
Section has made a suggestion the 
entire appropriateness of which 
is so obvious that the Executive 
Committee has been more than 
pleased to take immediate steps to 
effect its adoption. 


It is proposed to set aside an ap- 
propriate portion of the gift for the 
support of a cash award to be 
made each year to the author of 
that paper published in Industrial 
Quality Control and judged to have 
made the greatest contribution to 
the development of industrial ap- 
plication of quality control. This 
award is to be known as the Mar- 
tin A. Brumbaugh Award, in hon- 
or of that distinguished Fellow of 
the Society who founded its mag- 
azine in 1944, who published and 
edited the magazine almost solely 
by his own efforts during the first 
several years of its existence, and 
who served as the first Chairman 
of the Society's Editorial Board. 


The President has been avuthor- 
ized to appoint a committee with 
the duty of formulating recommen- 
dations covering the following 
points: 


1. The proportion of the gift to be 
set aside for the purpose of the 
Award; 


2. Whether merely the income, or 
a portion of the principal of this 
proportion in addition, should 
be used annually for the pur- 
poses of the Award; 


3. The cash amount of the Award 
to be made annually. 


4. The conditions under which the 
annual selection shall be made 
of the paper to become the basis 
for the Award. 


The plan for the Award will be- 
come effective upon Executive 
Committee approval covering the 
above points. 


EXECUTIVE COMMITTEE 
MEETS 


The Executive Committee of the 
Society held its final meeting for 
the 1947-48 fiscal year in New 
York City on Thursday afternoon, 
17 June, 1948. A number of mat- 
ters came up for consideration and 
discussion, and several important 
decisions were reached. One or 
two of the latter are reported upon 
in part in this issue of the mage- 
zine, but a complete report has had 
to be deferred until the September 
issue. 


YEAR-BOOK 1947-48 


The American Society Year-Book 
for 1947-48 has now been mailed 
to all of the members listed therein 
(listing supposedly up to date as of 
1 May, 1948). In addition, it has 
been mailed to all members join- 
ing the American Society after | 
May, 1948 who have paid dues for 
any portion of the fiscal year 1947- 
48. Because of the limited number 
of copies printed, the Year-Book 
cannot in general be supplied to 
1948-49 members who have not 
paid dues for any portion of the 
year 1947-48. 


Any American Society member 
who should have received a copy 
of the Year-Book on the above 
basis, and who has not received 
one, is urged to communicate with 
the Executive Secretary so that the 
error may be traced and rectified 
The Yeaor-Book cannot in general 
be supplied to non-members. 


Members are urged to read care- 
fully the statement on Page 2 of 
the Year-Book, with regard to the 
use of the membership list which 
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it contains, and to guide them- 
selves strictly in accord therewith. 


Members are also urged to 
check carefully the listing of their 
names in the Year-Book, both in 
the Alphabetical Index of Members 
and in the Catalogue of ASQC Sec- 
tions, and to inform the Executive 
Secretary promptly of any errors 
or omissions in the listings. The 
Executive Secretary will also ap- 
preciate being informed of any 
other errors or omissions which 
may be noted, so that all may be 
corrected so far as possible in the 
1948-49 Year-Book. 


Secretaries and other Officers of 
Sections are requested to check 
carefully all information contained 
in the 1947-48 Year-Book referring 
to their several Sections, and to 
notify the Executive Secretary 
promptly of any errors which they 
may discover. It is suggested that 
particular checks be made between 
Section membership records as of 
1 May, 1948, and the Section mem- 
bership totals recorded in the Sum- 
mary and Index of ASQC Sections. 


It is recognized that errors and 
omissions may have crept into the 
Society's records from time to time, 
and it is hoped that the thorough 
checking which the Year-Book 
makes possible may be largely ef- 
fective in rectifying them. 





SHEWHART MEDAL 


In June, 1947, the Board of Di- - 


rectors voted establishment of the 
Shewhart Medal to be awarded 
“not more than once each year” 
to an individual who has made a 
“suitably outstanding contribution 
to the cause of Quality Control.” 


The Shewhart Medal Committee 
was appointed in the Fall of that 
year to administer all phases of 
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the project. This Committee is 
composed as follows: 


P. L. Alger, Fel. ASQC, Chairman. 
C. A. Bicking, Sr. Mem. ASQC. 
E. L. Fay, Fel. ASQC. 

G. R. Gause, Sr. Mem. ASQC. 

|. S. Hoffer, Sr. Mem. ASQC 

A. |. Peterson, Sr. Mem. ASQC. 


The Committee has worked out 
rough designs for two types of 
medal, — the type which it prefers 
being somewhat the more expen- 
sive in first cost, but not differing 
in annual cost thereafter. It re- 
ported on its progress to the meet- 
ing of the Board of Directors in 
February of this year, and re- 
quested the Board’s authorization 
that the Committee undertake itself 
to raise the funds necessary to 
finance the project. The Board was 
pleased to approve the Committee's 
proposals and to grant the av- 
thorization requested, with the 
understanding that there be no 
organized solicitation of funds in 
the name of the Society and that 
all contributions be strictly on an 
informal and voluntary basis. 


The Committee feels that this 
project is one in which a large 


cross-section of the Society's mem- 
bership should and will wish to 
have a part. Substantial progress 
in the raising of funds has already 
been made. Before inviting any 
further major subscriptions how- 
ever, the Committee now proposes 
that each member of the Society 
be given opportunity to subscribe 
to the Fund in such amount, large 
or small, as he may wish to. The 
larger the individual subscription, 
the better pleased the Committee 
will be of course, but it is par- 
ticularly hoped that a very large 
proportion of the members will see 
their way clear to supporting this 
project to the extent of subscribing 
at least $1.00 toward it. All con- 
tributors to the Fund will be re- 
corded, and listed in the Year- 
Book, as Sustaining Contributors to 
the Society for the year in which 
their contribution is made. 


All contributions in excess of 
those required to cover the de- 
tailed design work, sinking of the 
die, and other first costs, will be 
placed in a Fund the income from 
which will be used for the striking 
of medals as awarded in subse- 
quent years. 


It is hoped that the necessary 
funds can be raised to complete 
the design and other work so that 
the first presentation of the Medal 
can be made at the Society's Con- 
vention in the Spring of 1949. 


All contributions should be made 
payable to the American Society 
for Quality Control, and should be 
sent to: 

Mr. Alfred L. Davis, 
Treasurer ASQC. 

Rochester Institute of 
nology 

Rochester 8, New York 


Tech- 


They should be designated for the 
Shewhart Medal Foundation. It is 
understood that, being made to the 
Society, all such contributions are 
deductible for income tax purposes 
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Courses in Statistical Quality Control 


PURDUE COURSE 


An eight-day advanced course 
in statistical quality control will be 
offered by Purdue University Sep- 
tember 9-17 inclusive. This course 
is intended to meet the needs for 
additional training of men and 
women who have had some pre- 
vious instruction or practical ex- 
perience in the subject. 

Topics to be offered are: review 
and background of control charts, 
significance of differences, prin- 
ciples of acceptance sampling, se- 
quential analysis, both attributes 
and measurements, linear and mul- 
tiple correlation, analysis of var- 
iance, tolerances of fitting parts, 
chi-square, and use of calculating 
machines. 

Tuition is $100. For additional 
information, write to Professor Irv- 
ing W. Burr, Department of Mathe- 
matics, Purdue University, Lafay- 
ette, Indiana. 


MICHIGAN COURSE 


The Extension Service of the 
University of Michigan will offer 
a 10-day course in Statistical Qual- 
ity Control August 16-26 inclusive, 
on the campus in Ann Arbor. This 
will be the same intensive, prac- 
tical, non-mathematically technical 
type of course which was given in 
Detroit in December 1943 and in 
more than twenty leading indus- 
trial centers during World War Ii, 
and which has been given in a 
slightly expanded form almost if 
not quite an equal number of 
times since the war. 

Dr. C. C. Craig, Professor of 
Mathematics and Director of the 
Statistical Research Laboratory of 
the University, will be in charge 
of the course. 

TIME—August 16 to 26. 

PLACE—University of Michigan 
Campus, Ann Arbor. 








REGISTRATION—$100.00. 

For further information, address: 

University of Michigan Extension 
Service 

107 Haven Hall 

Ann Arbor, Michigan 

Attention: Professor C. C. Craig. 





TRAINING CONFERENCE ON 
INDUSTRIAL EXPERIMENTATION 


A five-day training conference 
in Industrial Experimentation will 
be offered by the Engineering 
School of Columbic University, 
New York, September 14-18, 1948. 
The course is intended to provide 
both formal and practical insight 
into fundamentally effective tech- 
niques for persons with a back- 
ground of experience and at least 
one course in statistics, quality con- 
trol, or the equivalent. 

The subject matter of each day 
will be treated as a unit, the morn- 
ing periods given over to the pre- 
sentation of formal principles and 
problems, while the afternoons will 
be conducted as clinic sessions, 
with specialists from industry as 
speakers. The topics to be con- 
sidered include the nature of prob- 
lems in industrial experimentation; 
the role of control charts, correla- 
tion, analysis of variance and their 
interrelation in the design of ex- 
periment; assumptions underlying 
analysis of variance, one-way and 
two-way classifications; Latin 
squares, factorial designs, sequen- 
tial methods. There will also be a 
special session on computing ma- 
chines at the Watson Scientific 
Computing Labpratory. 

The full-time instructors will be 
Professors S. B. Littaver, Depart- 
ment of Industrial Engineering; J. 
Wolfowitz, Department of Mathe- 
matical Statistics; and Mr. R. E. 
Bechhofer, Department of Indus- 
trial Engineering, all of Columbia 


University. The industry specialists 
will be Dr. Beverly Clarke of Merck 
and Company, Dr. E. V. Lewis of 
the Carothers Research Laboratory, 
E. |. du Pont, Dr. Harry Romig of 
Bell Telephone Laboratories, Col- 
onel Leslie E. Simon of Army Ord- 
nance, Aberdeen Proving Grounds, 
and Mr. Ralph E. Wareham of Na- 
tional Photocolor Corporation. 

Arrangements have been made 
for dining as a group at the Men’s 
Faculty Club. Provision has also 
been made for inexpensive lodging 
on campus. The fee for the Con- 
ference, including all books and 
supplies and all lunches and din- 
ners at the Men’s Faculty Club is 
$100.00. Enrollment will be lim- 
ited to 30 persons. Further in- 
quiries and requests for brochures 
and application may be addressed 
to Professor S. B. Littaver, Depart- 
ment of Industrial Engineering, 
Columbia University, New York 
City 27. 





IOWA COURSE 

A ten-day intensive training 
course in Quality Control by Sta- 
tistical Methods will be offered by 
The State University of lowa at 
lowa City, October 5-15, 1948. This 
will be an introductory (not an ad- 
vanced) course which will follow 
the same general pattern of pre- 
vious introductory courses. 

The tuition fee of $100 per per- 
son includes all necessary instruc- 
tional materials. Room accommo- 
dations will be available at the Jef- 
ferson Hotel in lowa City. Reserva- 
tions should be made by direct cor- 
respondence with the hotel. Further 
inquiries concerning this course 
should be addressed to: Professor 
Lloyd A. Knowler, Chairman, De- 
partment of Mathematics, The State 
University of lowa, lowa City, 
lowa. 











—<—$_—— — 


Sept. 17-25, 1948 
Hotel Sherman 
Chicago, Ill. 
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In the July, 1947, issue of this 
magazine there appeared an ed- 
itorial, the burden of which was a 
request for a supply of papers with 
which to create a reserve of pub- 
lishable material. Volume IV, now 
completed, is a testimony to the 
generous response which this re- 
quest met. Thanks to the co-oper- 
ation of our contributors, Indus- 
trial Quality Control now has in its 
files or in process an encouraging 
backlog of manuscripts with which 
to face the forthcoming issues of 
Volume V. 

Let it not be assumed, however, 
that papers which should appear 
in this magazine will automatically 
come to it. Keeping the files of 
the editorial office well stocked 
with challenging papers is a con- 
tinuing project. Responsibility for 
channeling likely papers to the 
magazine must rest on the individ- 
val Society member, and partic- 
ularly on the Program Chairmen 
of the respective local Sections. To 
the extent that this responsibility is 
recognized and activated, Indus- 
trial Quality Control will grow in 
stature and usefulness. To the ex- 
tent that it is neglected, the maga- 


zine will fall short of the service 
it could render. 

Industry today is merely on the 
threshold of the full potential for 
the fruitful use of statistical tech- 
niques which it will someday 
achieve. It must be the role of the 
American Society for Quality Con- 
trol, and particularly of its journal, 
Industrial Quality Control, to en- 
courage, nurture, and support an 
ever widening acceptance, use, and 
understanding of the science of 
statistics applied to industrial prob- 
lems. As new fields of application 
open, as new strategy is devised to 
meet these fresh challenges, and as 
existing techniques are refined and 
strengthened by fundamental ‘e- 
search and maturing experience in 
practical applications, this maga- 
zine should become a focal point 
for reporting and recording these 
advances. It will serve in this 
capacity to the extent that the men 
who are doing the work make 
available to it the results of their 
experience. 

On the other hand, Industrial 
Quality Contro! owes to its readers 
the duty of seeing that material 
which it publishes is technically 





correct and operationally meaning- 
ful. The editorial policy with re- 
gard to material used must be to 
aim at a level well above trivial- 
ity and pedantry and well below 


the level of pure sophistication 
and theory. Responsibility for 
keeping the magazine on the firm 
ground of sound, readable, and in- 
structive articles rests jointly with 
the Editorial Board and the con- 
tributors. Co-operation between 
these two channels that ultimately 
converge in publication of a paper 
has been most encouraging. With- 
out the continuance of such co- 
operation the role of Editorial 
Chairman would be a hopeless 
and futile one. 

The woods are full of good, 
challenging topics suitable for ort- 
icles in Industrial Quality Control, 
and they are going to get fuller as 
time goes onl Keep the papers 
developing these topics rolling in! 
We probably won't be able to use 
all of them, bu: with your co-op- 
eration we shall do our level best 
to use most of them and to see 
that what we do use are the kind 
of papers that will be worth read- 
ing! Mason E. Wescott, 
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Book Review 


ELEMENTS OF NOMOGRAPHY 
Raymond D. Douglass 
Professor of Mathematics 
and 
Douglas P. Adams 
Assistant Professor of Graphics 
Massachusetts Institute of 
Technology. 


McGraw-Hill, New York, 1947; 
209 pp; $3.50. Review by R. H. 
Colvin, Burd Piston Ring Company, 
Rockford, Illinois. 


The authors state in their pref- 
ace: “The book is written to serve 
the needs of all students of the 
elementary subject and especially 
of those who find it necessary to 
study by themselves and who ac- 
cordingly wish a careful, thorough, 
practical presentation of the theory 
using elementary tools. It is based 
upon the point of view that the 
construction of nomographic charts 
for ordinary purposes is an ex- 
tremely practical task.” 

This statement outlines adequate- 
ly the purpose and plan of the 
book. The first six chapters are 
quite elementary, but should be 
given careful consideration by any- 
one who wishes to make a study 
of nomographic charts. It is far 
from being as elementary as the 
authors profess 

After Chapter 6, a very fine de- 
velopment is made of simple ad- 
jacent scale charts, followed by 
simple paraliel scale alignment 
diagrams of an increasingly compli- 
cated nature. The development 
here presents an excellent system 
of a methodical and logical form 
for the computation of all the data 
necessary to construct the chart for 
a given problem. Special commen- 
dation should be given the authors 
for the use of simplified substitu- 
tion formulas for making the ex- 
planation easier to follow and the 
final solution easier to obtain. 

Next, the book considers the N 
type alignment charts with all of 
their variations. Here again, the 
same methodical computation form 
is used which, if followed, takes 
all the guess work out of the con- 
struction of these types of charts. 

Chapters 16 and 17 concern the 
hexagonal and circular charts, and 
here, although the treatise is rather 
brief, there is sufficient information 
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for anyone who cares to dig into 
it to construct one of these charts. 
A thorough understanding of the 
preceding work is a must for this 
odvanced work. 

Chapter 18 deals with compound 
alignment diagrams, graphical de- 
vices and analytic geometry dia- 
grams; also a miscellaneous assort- 
ment including the authors’ special 
alignment diagram for the equa- 
tion X*-+-d X+e—0, consisting of 
two parallel straight scales and a 
closed elliptical curve. 


Each of the chapters is followed 
by exercises which are very help- 
ful to the understanding of the 
content matter. 

It is the reviewer's opinion that 
on the whole this book gives a very 
fine treatise for the student who 
wishes to obtain a good ground 
work in the construction of nomo- 
graphical charts. It should be care- 
fully followed from beginning to 
end, and a thorough understand- 
ing of each chapter arrived at be- 
fore the next one is tackled. 

However, to quote the authors 
again, “The successful rule of 
thumb or short cut nomographer is 
not to be criticized for his ap- 
proach, but rather to be encour- 
aged by clear expositions to ob- 
serve how his special knowledge is 
merely a valid part of more ex- 
tensive and more useful general 
practices. His newly acquired in- 
formation will quickly save him 
more time than ever.” 

For the practical engineer who 
does not have an adequate staff 
of assistants, and who wants to 
save some time by using a nomo- 
graph (alignment chart), some very 
useful and very practical short cut 
methods can be used. This review- 
er feels that the authors could do 
well to prepare a second book, us- 
ing their splendid approach in this 
one, to help the practical man 
when he requires an alignment 
chart and does not have the time 
to delve into all of the basic 
knowledge necessary to produce a 
perfect chart. Essentially, all that 
any alignment chart can do is to 
add values as we do when we wish 
to measure 18 inches and have 
only a 12 inch rule, or as we add 
logarithms on a slide rule, which 
is an adjustable nomograph. 
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When you buy from 
our advertisers, men- 
tion their ads in “IN- 
DUSTRIAL QUAL- 
ITY CONTROL.” 











INDUSTRIAL QUALITY CONTROL 





OUTSTANDING McGRAW-HILL BOOKS 


STATISTICAL 
QUALITY CONTROL 


By Eugene L. Grant, Stanford University. 
McGraw-Hill Industrial Organization and 
Management Series. 563 pages, $5.00. 


Deals with the laws of probability that may be used 
to improve acceptance procedures and thus secure the 
best possible quality assurance from a given inspec- 
tion cost. Explains the Shewhart control chart, its 
use in manufacturing to reduce costs of spoilage and 
rework, and to obtain a better coordination between 


design, production, and inspection. 


SAMPLING INSPECTION 


By the Statistical Research Group, Colum- 
bia University. OSRD. 395 pages, $5.25. 
Gives principles, procedures, and tables, for single, 
double, and sequential sampling in acceptance inspec- 
tion and quality control based on percent defective. 
Includes a complete, consistent, and workable samp- 


ling inspection program ready for installation. 


SELECTED TECHNIQUES 
of STATISTICAL ANALYSIS 
By the Statistical Research Group, Colum- 
bia University. OSRD. 473 pages, $6.00. 


Discusses a series of problems frequently encountered 
in planning, analyzing, or interpreting quantitative 


data, and explains various techniques appropriate to 


these problems. Gives detailed computational pro 
cedures, and illustrates the interpretation of the re 


sults. 


RUDIMENTARY MATHEMATICS 
FOR ECONOMISTS 
AND STATISTICIANS 


By W. L. Crum and Joseph A. Schumpeter, 

Harvard University. 183 pages, $2.75. 
Organized to develop the mathematical topics from 
the simplest types of charting of elementary alge 
braic expressions, and related notions of analytic 
geometry, through the central and vital treatment of 
limits and rates and derivatives, up to a brief con 


sideration of the location of maxima and minima 
and the formulation and solution of simple problems 


by the method of differential equations. 


CONTROL CHARTS 


By Edward S. Smith, University of Cin- 


cinnati. McGraw-Hill Industrial Organ- 
ization and Management Series. 161 pages, 
$3.00. 


A text on the purposes, construction, and interpre 
tation of the charts of statistical quality control, in 
tended primarily for men in industry. The treatment 
is simple, and practical applications are emphasized 
rather than the development of mathematical form 


ulas. 





Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 18, N. Y. 
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_When you stop “‘seeing double’’ 


spECTION 


Grinding and inspecting — then regrinding 
and re-inspecting — these are no longer the 
order of the day. Touch-and-go inspection meth- 
ods, based on feeling for dimensions, are out. 

The up-to-date prescription is: Dia] Indicator 
Gages. See what you're doing; make the work 
come right, the first time through! There is a 
type of Dial Indicator Gage adaptable to the 
measurement of any dimension — inside or 
out, parallel, round or tapered. With this type of 
gaging —Visible Gaging — you get tangible, 
money-saving reductions in seconds and scrap. 

It pays to stop ‘seeing double” . . . to stop 
giving standardized parts those unnecessary, 
doubled operations that put costs into the un- 
justified ‘‘custom-built’’ class. You rely on dial 
faces to tell time, speed, pressure — instantly 
and accurately. Put this same convenience to 
work on your gaging problems —. <nd start 
saving money. 

Your work may require fine or coarse tol- 
erances. Dial Indicators tell you accurately 
whatever you need to know. They tell exactly 
which way the piece is off — and exactly how 
much. And equally important—they save time. 

Pictured at the right — for example — is a 
lightweight gage of the snap gage type, for 
the accurate measurement of outside diameters. 
The workpieces can be measured at the bench 
or while still set up in the machine. This gage 


FEDERAL PRODUCTS CORPORATION 
1144 Eddy Street Providence |, B. I. 


Rer r 
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is convenient, easily handled. The sensitive 
reference anvil is retracted by a thumb button; 
the Dial Indicator is graduated to .0001”’. For 
full details on Dial Indicator Snap Gages, 
please write for illustrated Bulletin #40. 

We make both regular and custom-built 
gages to meet the needs of users in hundreds 
of industries. For highly specialized needs, we 
also make Air Gages and Automatic Electron- 
ic Sorting Gages. Let us help you with any 
problem of gaging and inspection. If you will 
send us blueprints of work to be measured, we 
will gladly recommend the proper gage. No 
obligation is involved 


YOUR PROFIT DECISION IS @/4éhle* PRECISION 


*The use of Dial Indicator Gages—visible precision—lowers inspection 
costs, raises production. Federal Products Corporation is America’s 
largest maker of both regular and custom-built gages—mechanical., 
air, electronic—for the measurement of single and multiple dimensions. 


ME 





